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(57) Abstract: An adenosine A2A receptor 

antagonist which contaias as an active 
ingredient either a thiazole derivative 
represented by the following general formula 
(I): (I) (whereia n is an integer of 0 to 3; 

represents (un) substituted cycloalkyl, 
(un)substituted aryl, (un)substituted alicyclic 
heterocyclic group, or (un)substituted 
aromatic heterocyclic group; represents 
halogeno, (un)substituted lower alkyl, (un) substituted aryl, (un) substituted alicyclic heterocyclic group, (un)substituted aromatic 
heterocyclic group, -COR^, etc.; and R^ and R"^ are the same or different and each represents hydrogen, (un) substituted lower alkyl, 
(un)substituted aralkyl, -COR^^, etc.) or a pharmacologically acceptable salt of the derivative. 



R 



~(CH2)n 



wo 2005/063743 Al I lllll 111 II ill fill III 11 II I II III lli 




(I) 



wo 2005/063743 



mmm 



PCT/JP2004/019778 



o-h. A2AS^f*«. mp^xi~im<:^M^m^m^^h\^x^^vx^'o . ^(Dm-m<Di 
oiLT. wmi^mmm(Dmm^i^m'r^:Lt7!)m^^rix\^^^ [3-nt°T>"v? 

— ^-/l^ • • r =1 n (Eviropean Journal of Pharmacology) . H 168 
p.285 (1989<^)]„ t^oT. Ty=V -X^^ A2Ag^f*:je:^i-5**^^(^. ^[|x.f^^-? 

= 5^i5^^^^*5j:tJ«^^::^^yiJ'^^, mmM. M^^^^. ^ 

—If. '^T:/—/)y'W^^^ir^^h^mtl^Xit.. ^Wc(D>(t^m^^ht^x^^ m 

^f^. ^|B#fF0 5314889 *H#fF^ 5189049 2003-335680 -^-ii^^. 

2002-53566 11-209284 #iS¥ 10-087490 -^<2^5^. 

W093/21168 . WO96/16650 . WO97/03058 . WOOl/52847 ^ WOOl/53267 ^ 
WOOl/74811. WO02/053156. WO02/053161. WO02/094798 . WO03/000257. 
WO03/062215. WO03/062233. WO03/072554. WO03/075923. WO2004/002481s 
WO2004/014884. WO2004/041813 ^'cC . Tt^V ^^^-^^ftrfd^bfefetf^^ ^ 



1 



wo 2005/063743 



PCT/JP2004/019778 



mmit (W099/21555 j;t;«i|#5S 2001-114779 -^<i^5^#^), Tt^V i^l^ A2B^^^ 
(W099/64418 *5 J;tj?*|S#fFtmS<2^5B^ 2004-0053982 -^#HBJ , fS:hmz.rf J 
M^W- (WO03/039451 #^0 ;6S^P f^flXV^^So 

6489476 WO02/03978. WOOl/47935. WOOO/38666. WOOO/14095. r<Jr 5: ;^ 
h y — • ir-f ' n ih-f i?- y 5/ • n i/^-? i> ^-X (Chemistry of Heterocyclic 
Compovinds)]^ 2002^, ^ 38 p.873, Tdr?; =1 — :7 r/^-^'^^:^ t'i/^^iX^— • 
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R7 {^7X^jm-^> 

amti b< ji#ffim(^Bg^^it^^^. 

-COR8 [sS^ff . 
R8 fi7K^ig^^. 
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-NR9R10 
R9 *5 J: (U^ RIO ^cfi^/cC o 

-OR" 

b < fi#N«m(^r y — /w. 
^m-T) ^^-t-] ^*b. 



5 



wo 2005/063743 PCT/JP2004/019778 

-C0R12 l^cp^ 

b< «#Mmc)Si3^^ii^^^. 

b< {i#smo^^;^i«S^T/i-^/v. 
R13 j; tJ« R14 f m— ^ fc nm^^ <=> 

b < mm^(Di&m.T ^^^^:=-/^, 

■ b< f^^mi^(7)»Tyv=¥:^/K 

smt> b < f^#^gm(^T ]) — ^v. 
em ^ b < f^#^sm<^ t y /v- =3^/^. 
gmt> b < it^mmom^^mmmm. 
nmh b < i*#smc^^#:^^^^*. • 
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-ORIS (^cfa, 
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R2 Ji-tmUh b < 6 y - 1 , '6 - t K CI y iJ^'i^^-- 3 /v-e 

(2) Ri b < T y — /i/^ fc jsmm ^> b < 

(4) Ri ^mmh b < jiflB(i)iB«fecDT7=^ 

(5) RI idssmfe b< «#»m<^ 5 M.m^^mmmmmxh^±mii)mm(DTT^ 
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/i^^fcfi-COR8 R8 «t&IB^;l^^-efe^) -t?fe5J:l|B(l)~(8)(DV^-rtL;$=»^- 

(10) R2 b < m¥m.^(DT V — /V-Cfc-5-hlE(l)~(8)OV^-rt^.^4;l|E^<:0 

(11) R2 ^m^h\^<mm^<^mm^^mm&-^ratm:mhv<mmW:(D^ 
^mmmm&x- h ^ iiiB(i)~(8) co v ^im:^^ i^mm(D TTy->-> aza ^^i^f^^ni 

(12) R2 -^m^h b< n^wM<Dmm^Mmmmx^^±m(i)--(8)(D\-^-rti7b^^ 
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x2T/v^jK mMhv< i-±^m^<DT V — mMh\^< f^^^gmt^r^/v-^/K e 
m% b< \t^mm<Dmm^mmm^s m.W:-h\^<it^mm(D^mmmmnm. mm-^ 
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(22)*^c}*(23)tB*fe(Z)T7^V iX:/ A2AS^#:t*iri:^!jo 

(26) ' R4:dS-CORi2b (^dp^ Ri2b {^g^^ t- < {^^^■gmtD:7^:=i/i.^^c(mm^ 
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(28) R12C tmi^h b < \t^mW:<Dmm^umn?^ ^^v-x?.^ ^±iB(27)i3«4or 



(29) R4 ^S-C0Ri2d {^t^^ Ri2d b < i'^^mW:(OT V WMh U < 

S_h|B(22)^fc«(23)|B*(Z5T7^V A2A S:^#:t*fei^lJo 

(30) Ri2d b < tt#«m(0|g#^ii*^Strfe^_btS(29)f5ic(^T7=V 

■ (31) R4 ids - COR12e (^43 ^ R12e it-WM ^ b < «#^M^(7)fg^r /V ^ ^ V- Sr^i") 

T'*> S ±15(22)^ fc:f*(23)K«C0 Tt^^ / -^-^ A2A ^^#:**feT:^!lo 

(32) R4^S-cORi2f [^cj3^ Ri2f(^-NRi3Ri4 (^cfi^ Ris J; Ri4 f^^t^-^tt 
SulB^ llI^T*fe>5) ^^-1-] ,^^fe^JtlB(22)^fcf^(23)IE^(7)T^y v^^' AzaS:^^: 

(33) Ri3 75S7X*JK^-efe§±fB(32)|Bife(Z)T7^V -v^^- A2AS:^f*i^^^lJo 

(34) R4^S-cORi2g [^4>, Ri2g{ig^^ b< }*#gife(D®^T/V=ar7K gifet> 

coRi2g Ri2g ^ -co- 1 (D'^^^mi t mMm-r?) r t /.ev^) . -e^^, b 
^mm-r^ ^t}-it^\^^). b< gmt> b< m^m 

r-CORi2g (;i:fontS Ri2g ^ -CO- ^ (D^^m^L] t ^SH^-f-^ ^ «/^V^). g^ 
b< tt^^g^(DSg^^m*^Tyv^/^^fc«g^t> b< «#g^(^3§=#«*S 

^ir^miLi t7!)mi^-r^^tltfj:\^^) ^Si-] -C'fe-5Jb|B(22)^fcfi(23)|E4fe(DT 
•TV A2aS:^#:**^^Jo 

(35) R3^J:t/ R4;5S|^-^fc«M7:eoT-CORi2 (^c^^ R12 {^tfj|B ^ 1^1^"^^ 
§) -efc5_b|B(l)~(2l)cov^-f tL;6^{3i|B*i4<Z)T-7==V A2aS^#:4^^^IJo 

(36) R3*5j;-a?R4^S|^--^fc:f*^;feoT-CORi2a (^cfi, Ri2a fittffBi! 
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5) -trfe§±t3(l)~(2l)(7)V^-f ;ia.^4c:|3g^(DTy^V AaAS^f^t^JrC^lJo 

(39) R343j;t;?R4;0S|^— :^fe:f^^f^oT-CORi2d (^S^cjn^ Ri2d{*tuiB^lHl^-efc 

6) T'fe5±lB(l)~(2l)cDV^-rtL/?)^e:|5*fe(7)T7=V ^^>' A2A^m^^in,Mo 

(40) R3*3j:tJ^^R4;aS|WI— ^fctt^T'^oT-CORise (^irj^^ Ri2e}^tfj|B^|lIft-efe 
5) ■X?fe^±IB(l)~(2l)(DV^-ftt/^)^^ClB«cDT7^V i/i/ A2AS:^f*!=gfeT:^!Jo 

(41) R343J;tJ^^R4;as|^— ^fc«M^^oT-CORi2f {^^^ Ri2f {^ffjiBi: l^^-Cfc 

s ) -e § JiiE(i)~(2i) (D V ^-f tt:^^i-ia*fecD T y v v a^a S^f^fg^^^Oo 

(42) R3*Dj;tJ?R4;a5|^— ^fcf*m/cCoT-CORi2g (^cfi, Ri2g {3;Btf|B^ Inl^-efe 
§) -efe §±^(l)~(2l)(DV>-ftL;04c|B^(DT-7'V A2AS:m*f=^^^Jo 

(43) n 0 f^) . Ri b < {*#«m(^ii'^^ce < ^ t> 1 oo^^J^^^^-^tf 
5 M^^^:^lS^^S-trfe . R2 :as-cOR8a (^tti, Rsa (i-g^t, u < «#*^©J!| 
^^lii^^S^lSt-) -efe^±tfi(l)lE^cDr7^V v^^- A2aS^#:J^^^iJo 

(44) Ri;eissm'l> b < «#^smco:7 y >v-T?S>S_bt2(43)fBife(Z)T^V v'>'A2aS:^ 

(45) R8a b < i'i0wm(D{i^tf: <fhi -^(Dmmm^^^t^m^^mmn 

ST'fe ^ ±15(43)^ fz.it(44)mm(DTy'/ Z^l^ AzA^mW^^^Mo 

(46) R3 ;5S7X^i^^-efc !9 . R* ^O^g^t^ U < fi^gm^^MTyu-^Sr/K ,e^% b 

Jb|S(l)~(2l)*3 J;m43)~(45)(DV^-f tb^^(-|B*fe(DT7'V Asa ^^^JSfei^lJo 

(47) R3 :6S7j<*ir.^l?fe «9 . R4 75M£mT/V=3f-/K T^/V^/P^fei«^«lt*^ 
T/V=3r/V'T?fc§iitg(l)~(2l)*D j:t;«(43)~(45)©V>-f ;rb;0^(c:|B<feO7^^V A2a^ 

(48) R3:aS7jc^il^T*fe!9.> R4:aS{g0T/P=3f/^*f::«T7/^^/i^-T?fc'5-t:IB(l)~ 
(21)*3 J;m43)~(45)(^VN-f tL;^^}^|B«feOT7=V A2AS^#:^*rL^Jo 
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Mo 

(50) ±|B(1) ~ (49) V ^-r tb^O^dlBife 5=- T ^ ^ (D^S^ W J- 

(52) ^(lA) 



-COR12A (^i:f:t^ R12A (^f|f|B R12 ^ (Ij^-e^^) 
«b. ' 

R2A b < «#^S^(7:)fgiS^T7l-=3r/l/, 




o 



(lA) 
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(53) RiA t> b < :7 y /VT? ^ _hfB(52)fBic(Z) 

(54) n 0 6 -h|E(52) ^ {i(53)te*fe<^ /Vf|#f2^^ fc «^ 

/v*fc{^-COR8 (^c^'^ B»i-i.Wmtmmx^:6) -efe§Jt|B(52)~(54)(DV^-ftb:d^ 

(56) R2A U < Ji^amcDT y — /V-Cfe S_bta(52)~(54)(DV^m/5^(i::|B 

(57) R2A u < «#^«mc^ig^^^ii^M^ u < m^m^<D^ 

^^^I^^^-^-fc 6±ta(52)~(54)(7)v ^-f ti/^o^ictaiscD^r y — /^{*-^<D 

(58) R2A i)mmh\^< «^em<^le^^m^^«l?fe§±lB(52)~(54)(ov^-ftt 

(59) R2A b < 5±f5(52)~(54)(OV^-rtt 

(60) R2A;e,S-cOR8 (sCll^, R8tttijt5.^i^a-T?fcS) -efe5±ta(52)~(54)(DV^i" 
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n T/\^^/p^ mMh b < (^#^«m(Z)T y -/V. gm^> b < \mm.^<Dr'7f-^^)\^^ g 
b< (i^gmom^itmigs, gm^> b< «#gm<^^#:^iim^s. 

(62) R8 jO^gi^ b < ft^gi^(^ -i/ n T/l-=35^/^, g^ ^ b < \%fm.^(0 T V 

T*fe 5 ±.|5(60)|B«(D9=-7 y^-/V^*#:^ fc}-±^ (DmM^m^w^^ ^ti^m^ 

(63) R8 ^sg^^ u < «#gm(^T y emt b < «#gm(Z)si^^iS*^s 

(64) R8 b < m¥n^(DT V — /VCfc ^ _htB(60)lE^(D^T y^-/1^^2» 

(65) R8 ;asgmt> b< «#gmo5f#:^1gmitST?fe^-hlE(60)IBmc09^r 

(66) R8 u < mm^<Dmm^^mm^x-:^^±m(6o)mm(D^T 

■ (67) R8 ^mnhv< itmrnmcoci^^t^K th 1 -D(Dmmw^^^^mm^mmm 

(68) R8 -^m^h b < mmm(Di&mT/iy^/i-^mmh b < {*^^gm<D«r 

b< n0m.m(DT v -/^.gm^> b< it^m.m(Dmm^mmm&^fciimmh 
\^<n^m^<D^^mMmmm (fcfdb. ^^^jE^^^b-coRso-co-^^^^- 

^j^^^-e|g^i-5gmt> b< fi#gm(^^^#S^I^< ) -efes_hls(6o)iEmcD^r 

(69) R8 b < }*#gm(7)^«itm^Sl?fe^±|5(68)|B«c0^7' y — 

(70) R8 ;5Sgm^> b< «#gm©ai^^m3^3^ST'fe5±|E(68)IB^O^r 
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(72) USA ^i7k^m^'vh^±m(52)-^i7i)(D\^^irti:^^<im^(Di^ry^--/um^^i¥ 

(73) R3A ;^Sfg^T/^=^/V^fc^lT7/^=^/l>-eS>5±tB(52)~(7l)(Z)V^-f^;^43:fB 

(74) R3A;aS-cORi2A (^tft^ Ri2Af^ttriB^lIia-efcS) Tfc§_hl5(52)~(7l)0 

(75) R12A b < mmmcoi&mr/p^/i^^ smt> b < (*#^gm(^is^r /i- 

(76) R12A L < i-±$^W:W:(Dy=c=^/ui£.tn-iW:^i^ U < «#^sm(^^^:^ 
^i^^^-e § _blS(74)lB<fe<^ y — yl^fl^^:* fc fi-^ oma^ei) (cfF^ ^ -5 



(77) R12A ;6Sftm t> b < nwmW:<Dmm^mmm^ fc^gmt. u < nm 
m^mm^ ^/^-e^ §_btE(74)iB«(D^T y — /i^fi^f** fcn^(Dmm:'- 



(78) R12A ;65ftm^ U < «#g:mcDJ!i#^^3^^p« '5^/VT?fcS±|B(74)fB*fe<D5^ 

(79) R12A ^§e^ ^ b < n4¥W:^(D r y -/P. t> u < «#Nem(^si^^it 

t> U < #Wm(Z)^«lt*^*-e 5 JilB(74)lBft CD /Vfl 



(80) R12A -hi^^^ L < mYm.^(Dmm^% 



I -e & -5 _htB(74)|B«c (D^T-/ 



(81) R12A dSgm^ L < f*#gm(^^S;i^r/l-=i ^iX-efc§±|B(74)|Bic<??^r 
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(82) R12A;e,S-NR13AR14A (^tfj^ Rl^A tJ? R14A (^;^;jT^^*;jT,|^|a Rl3 j; tJ? R14 

(84) R12A b < \^wm3=(Dm^Tjv^;v, u < «#am(^f£^T/v 

(fciTcb r^gmr^/i':3f./voTy-/i/^i55>i^*5ftsgm^(7:)gmM4j rr^ 
b r^gm5^#:^1t^itdilc::j3(t§gmXogm§l3'fiJ t^ r-coRi2A{c::j3(t6 R12a 

t -co- ^ J ^ tmm-r^ r ^ ^*?^^v^) , mm^ u < f*#^gmcoj5g3^^ii 

P^^T/V=¥/V*fc:f*gmt>b<«#^gm(^^^:^m^3^T/^^/l^ (fcfcL r^gm^ 

(85) R12 ^m^h U < f^#gmc>(£0T/V=3r/V, gmt> b < fi^^gmcOfS^T/V 
=1 =3r v-. gm% L < «^^gm(^ v^iJ^ n T/l-=¥/V. g^^> L < «#^gifeOT V —/V. g 

fi#^gmo5^#;^1gmiiS,gm% L< f^#^gm(^JII#^1*P^^T/W=3r7V*fcfigJ^ 
^5 b< ^^#^gm<P^«:^1i^#r/Vdr/v-efe§±lB(52)~(84)(?^V^-f tL:^=»t3:|3«<^^. 

(86) R12 ;6Sgm ^> L < f*#g^O :7 :n fc il^WM b < }±#gm<503§=W;^1i 
^^ST'fe S _hBE(52)~(84)(D V ^-rtLy^l^^^lB«40^T 

(87) R12 :dsgmti L < m¥W:m(Dmm^mmm;^ ^/^-^ fc{igmt> b < ?*#gm 

0^§J^tt^#7< § ±fa(52)~(84)0 V^-r;t^:^4^WBicO^T y^~/^fl^#:^ 
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(88). -iim^i^ b < n4¥mi^(Dmm^^mm?^ ^/^x-fc s±ie(52)~(84)(dv ^ 

m^fcfism^j b < ^^#B^^(^^#:^1i^5^*-e$?§±lB(52)'-(84)(7)v^-rtl.;^)^^:IiE 

(90) R12 b < f^^mmolg^^1i*iS*Xfe^±lB(52)~(84)<7)V^-m 

(91) R12 -^m^h b < «#N^m<^{S?i^T/V=t df^iX-efe;5_b|B(52)~(84)OV^-rt^ 

(92) Ri2;5S-NRi3Ri4 (^cja^ R13 :io J;r>* R14 (^^tt^^tttulBi: I^^XfeS) Xfe 

S JiiB(52)~(84)(DV ^Ttb/D4c:lB4feQ9=-T 

(93) R13 ^s7x^i^^-efe;5±is(92)waic(o^Ty^— /vil^f^^fcfi-^o^a^fi^ 

(94) R12 tmmh t < }:i#em(^'ia^T/t'^/V'. u < tt#^emcoigar/v 

CO- 1 <D'^^mu.\ t tmm-r^ ^ t «^^v^),■Bmt> b< «^^«m(Dr ^/^^/i/(:^c 

-co-t (D'^^mii t iimm-r^ ^ ^ v ^) . b < mm^(Dmm^mm 

^) T'fc S ±|B(52)~(84)<D V ^-rtU^^^:|B*feC05^T >/— fcf^S^c^ma 

(95) ^(IB) 
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R 



1A 




R 



3B 



o 



R' 



8B 



(CH2)n 



S 



R 



,4B 



(IB) 



^«b. 

gm^> b< {i#Ng^(Dr^/v=¥/K 

gm% b < }*^gmc^^g3g^m^^s. 
gm% b < it.^mm(D^mmmmmm. 

gm^> b < (*f^gmco^.#i^m^^T/V'=¥/^ 



wo 2005/063743 PCT/JP2004/019778 

(97) n 0 xh^±m(95)^rcn(96)mm(D^Ty—/ummi¥~^tii±^(DmM^ 

(98) R8B < {i#^gi^(DJ3g^S^itm^S-e 6 _hiE(95)~(97)0 V ^-rtL 

(99) ^t^^i^ b < fi^em©^^?'.^ < i: % 1 -:>(Dmmm^^-^t^mm^m.mm 

5 ii|B(95)~(97)<Z) V ^Ttl./0^^|B«c(D5^r 7l-f|*#:^ fc^^OD^S^^J^ 

(100) R8B;asamt> b < f^^gl^OT^ b 7 1 Kn t:°^ ^/P-Cfe § Jbl3(95)~(97)<^ 

(101) R3B ;0S7K*M^-T?fe5±fB(95)~(lOO)(DV^-r^^^^-ta*fe<^^Ty^-/^'fl^ 

(102) R4B :a5fgijT/^=3e/^, T 7 y^=3{./i^^ fi3^#;^^^^T 9 }V^;vx 

iB(ioi)iB«(^^T fcn^(Dmm^m\^WFm ^ti^m^ 

(103) R4B ;aHSf^T/V=3r/^^f^«r^/i/=3r/kX?fe;5_hfS(lOl)|B«c<7)9=-Ty--/l^f| 

(104) -hSB(52)~(103)ov^-ftL;6^^:fa^O5^ry— 7i'^^#:*fcfi-^©^a^6ti 

(105) _h|B(52)~(lO3)<Z)V^-fti./0^t3:fB«(D^Ty— /i/^^#:*fcfi-?:(^^a#6^ 

(106) ±m(52)---(io3)(D\,^irri^^zmM.(D^ry^--/um^i^'^tin^(DmM^m 

(108) ±iB(52)~(l03)(DV^i"tL:^>t3:iB«<^f^ry— /I'fl^l^^fcifi-^rtD^a^S^ 
tJirP^ $ ^ 5 :^ ^ ^^^^ t L T^^i- 6 y O f^^*5 J: tJ«/4 fc 
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PCT/JP2004/019778 



mm. 



(109) -j^^a) 



R 



N R^- 



R' 



,2 



(CH2)n 




(I) 



(110) _h|B(52)~(l03)<7)V^-f ti.:d^}3:|B«<7)^r 

(111) ±m(52)'^(io3)(D\^'Tti:^^\<imM<y^^Ty—/umMi^'^fc.n^(Dmm^^ 

(112) _LtB(52)~(l03)(75V^-rtt:^^^-fa«c(Z)^Ty'-/^^^^*:^ fc«^(Z)mS^I^ 

(113) Tt'V V Asa S:^#::ei5P-^-t-S^ai<^?^^*5 <t T>V^ fc«^E5^J<Di^5t 



(114) r-7=Vix:/A2A^^#:^^^lJ(D#3tOfc4?)(^-^^a) 




(I) 
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(>) 

(115) y-^—^iy y lymm-^'^ii^ X. fc «^l5t^iJcoMitofc * cD_htB(52)~ 

(103) (D V ^-r fL^^ \ZMWL(D=f- T V^—jV^M^^ ft. CD^®^^ (-1^^ ^ 5 i^CO-fg 

cDfcfe(OJl|B(52)~(l03)(^V^TtL/64-l2«C»5^Ty'— /V^^#:*fcfi-^CD^S^6^ 

(117) 4^te#S^m(D?^^*5J;tJ^/*fcf*^g5^JOj^3t(DfciJe)C»±|B(52)~(l03) 

(118) Tt"/ i/^- A2Ag^f2^t^fei^fJoM3t(^:^cJse)(D_hWB(52)~(l03)(DV>-f tL^a^fc: 
waft© ^ T y -/Pf|^f2js:^ « (^^^^6^ t^l^^ ^ 6 "^(D^Mo 

"^xr. — il|g^(i)-e*$tL^^li'^f^^fb'^#i(i)^v>5o te(7)^##co{t;'^#>^;Iov^ 
— i^^d). — IS^(IA)*5J;t>— |g^(IB)o^^<D^^{3::ib^V^T. 

y^/V, y'ntVK -f y7°nfc:VK y'9^/K ^ yy'^/K sec-y'9^yv. tert 

-y'^/v. ^y^/v, 4 y^y^^/v, ^;r^y9^7K -^y°^/K ;^y^/K 

y:=:/K 7'iy/i-^ce^;asfctf btb^o 

(ii) MT/l^^Jr^/vi; LTfi. M;tfm^*fc:{i5>lI^)|^(D^^#: 2—10 COT/V<>-:=^ 

^dri?^/K :^y-7^^/K /^^/K 'f-^=^/W^}f7f)^hifhti^o 

(iii) >fS^T/V^::^/V^ bTJ^i. '^!lx.{m^*f^f*^ll^iytO^^^2~10 CDT/V^^fr^ 
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(iv) v-^ nT/V=¥/V^ LTfl. M;tf-f-^*#C 3~8 (T^v':^^ n r/W^/V;6Sfc}f P^t^; 

(v) T y — j;l>^Ty7V^/V(DT y —/VtVsj^t bT«. f^iJx.f^^^^ 6~10 (7)T 

(vi) 5^«mm5^T/i-=^/i-*5J:t>*3§=«;^m^^7«^/i-(^3^#;^« 

/K y yv, f y >?/v, N-;^^ y t:° y v^/v, i;?^/^, 5: i^^'y' y /v. t"^ ^ 
y /V. b y T y^ y /v. ^ y /i^. -f y ^^r y y v-r y^ y /v. ;^df-i^ y y /i.^ 
y ;^^f-y^ y /k s^t y' y /i^. t° y ^ i^c^^/K t° y ^'v'^/k -f ^ k y /v. 
^y'i'>'Ky/K ^^y~^a^^/K ^^y^:yy— /K ^^-y'^ryy/K ^^^yv?: 
iJ^vy/K ^:/y^9^r-:>Ty'y /K ^^^y' b y ry^y/v. =3^71;/^^ -fy=3ryy/K 

:3e-^y^y 37 H [2, 3 - b ] y fejf bti.6o 

(vii) bT«. ;t «tt)f5(Z)^#:^lt*iiX(vi)-e'^!j^ bf:: 

t°n y y N-;^^ y t° y v^/K v^::^/^. A % y /V. y' y /v, 
b y T y y /V. y^ y y y y /k v't y y /i^. ;r=3rf-y^ y y 

(viii) 5 mM^mm^n-^mh UXf*. M:tf^MIBO^;S'l4^#|^m5^itS(vii)TM 

y/K 5: i?^^y y fyy'y/K hyr^y/K ^ryy/K -ry^^-ry y/K ^ 

So 

(ix) ^-^^ < i: ^> 1 o(Z)^^M^^^^tf 5 i: UTfi. MIS 
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(x) mm^mmmm. mm^^mnr/i^^ji^^ i mm^^mm^ "^^^(^m^^m 

^ycn/K fc'-^yv'/, ^/V/}^y/. ^:t^/-iy7t^V y . :i-^-^y^V ^-/i^. i^^^yv 
::^/K -:^:^=3rf-^/V, iy^^^y<^jV-, Kn fy v'/^. b 7 t Kn t° y v^/K 
/i^^v^t Kn t:°^c::^/K7" h^t Knt'^^/K-T" b^t Kn-f yd^y y ^/K 
•7^ b^t Ko=3r/ y :=:/K ^^-Ky ^/K 4 y-f^-Ky-z^. :^y^l:: Kc3t°yv^y 
[2, 1-c] [1, 4] ;^-=3r1^v^^/K v? t Kn t° y i5^~v?-/K :^=¥v'^^/K, ;e- 
deir^::^/K ^r^y'^^/K ^^^-^^/K 9^T:::^/K Tv^ y i^^/K .T-€9^v?c=^/K 
T^yv^c^^/K ^/l-fc Kn:^=^i^'€fc°r^/K ^/Vt Kn^Tif ^/Vfc KnT 

/W ^ H\ iJ^VViJ'/W ^ K. 1, 3— <^^>/>?^=3^yy/K 1, 4 — v^:e-=3ri?- 
:=^/K 3, 4-v?t: Kn-2H-1, 5 — ^^-^ v^:^=3rir t:°:=^/K " 1 , 4-i^:^=arf- 
[4. 5] 1, 4--=^:^^f— 8-Tif;^l::°D [4. 5lT^:fy=-/U. 

V^^'^^ ll, 2-a] t'^v'^^^/K ^^^t Knf^>;?y [2, 1-c] 
[1, 4] ::ri5'>fc Kn f^i^y [2, 1-c] [1, 4] ^Ti^^ 

Kn t:°y v?y [2, 1-c] [1, 4] ;^=3s^f-v^:=^/K :^^iyyc=^/K 
-fei^rrz/v^ y^-zv^-^/vt K^;^^i^-^t°^/K 1, 3 -^:yyi^:^^y V 
1, 4-^>'yt^;r^i^=/K 3, 4-:^t Kn-2H-1, 5 
::^/K 1, 4->^;^^ih;:^t°n [4. 5] t';^/— /K l, 4 - v';^=^-f-- 8 -Tif;^ 
t:°n [4. 5] 7=^;^:=:/K ;t-y ^ t: Kn fy v?y [2, 1-c] [1, 4] ^df-f-v^? 

(xii) ^^m-^^^Li^^^ig^-e-CORscD-CO- t^-a>-f-^lS*SiSi UTft. 
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^;^^/V7}> y / , 1 - fc:°9 y i^c^^/i^^ y > i ^ i^^^/v, i t° 

(xiii) T^/V^/V. ^#:^lS^;^T/V=3r/l'*5j:t;?Bglt^^*SiT/V=3r/V©T/V=3f.i/ 

(xiv) 3^m(D^0.^^M^-i-^o 

(xv) Sm«T7l/=3r/Kc::Joft6g^£(A)^ bT{*. IH— ^fcf^M^^^eoTM^f^S 

mr/vdr/vT 5 / . e^ti b < «#gmoT^v^^/vT 5; y . g^^^ b < «#gm 

n T/v^/V, g^'b b < {±#^gmcDT y — v-. g^^> b < 
CljottSg^SCa)^ b-Ctt. m— ^fc(*M^.^oTMx.{^g^^ 1—3 (Dm.^W)^M 

T^:^K. T^y. v-ry, ■^jvi!^^^^^ ^y^nr^v^iv. gmt> b< (^#g4feo 
^WMcDi&mr/u^/uT 5 y . gm^3 b < «#gm(^ v^MT/i^df-zkr ^ y . g^'b 

b < {*#^gmc>T y -/V. b < fi#gm<^jii^^m^ii«. gm*> b < it^m 

g^^(a)T#il^b^cg^f«T/V=idrv', g^f»T/i':^y-r/v:^^v'. gmiS 
j^T/i-^/i-T^ y$5j:-o^g^-:^fgaT/v=3r7ixT5 y ic:jo(j-^g^S(b)^ bxf^. m 
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e^s(a) xifm u fcgma#55c«*^s *5 ft 5 gm*(d) ti^xit. m-i^r^it 

gm£(A)T^'^!j^bfcgmT y -/l-:^^v'*5j;t>'gm«^:^^^>{-*5{tSgmS 

gm^> b< {i#gm<D'fMT/vdr/K gm^> L< n$¥WM(Dmmr/u:^y4/K 

S. Ty-/i-:^^iy. ^mm.^^^yfi:}^ii^^\fhf\.^o 

gmS(g)i?M^ bfc:g^{MT/^=^/i-*5 J;t)?gmfMT/^:5& y -T/i-f-^sft^gm 

fiSifeS(b)-CM* b/cS/^e if :asfcff btbSo 
gm«(A). gmS(a). gm^Cb). gmS(c). gmK(d). gmS(e). gms(£>. 
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(iv). T y -Mv)^ mm^mmm^(x). - ^^immmMvOisx-c^y^ n ^i^i^dv) t m 

(xvi) emte^T/i';^ y /V. mM&kT;V^=:-7V, W^&lT =-;v-3to J: tJ^Si^ 

(xviii) gmry— e^:7^^/^, gmr7/^=3r/ix, am^#;^itp^^s^ 

mm 5 M^^^«^#^s ii'^^ce < ^ % i oom*]^^^ 

J^fi^NH^^rV, t; Ko^v-. '^ho, T>?K. i^Ty. :^/l//1s>v/, 4^/1^5: 

gm^i b < m¥mM(^'&Mcrjv^jv, g$^^ b < mYm.m(o^B.r /v-^ / 4 
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b< J^^g^c^v^te^T/V^^r/l-T ^ y .g$^^3 b< (i^Ng^cDja^T/l/dr/V-;^ 

/V7t^/K g^t) b< ^i#gife(D'fgg^T7^^/^;^/^/^^^/K T^-f/^^ g^ 
^ L < {*#g^cDfMT/V^/VT ^ 7 ;^/V73n^/1., gi^% b < fi^g^cDe^j^T/V 
^/i-T ^ / ^/V7J^r^7V, b < {i^^g^(Dig;f^T/v=i ^ v';^;/v:^'^7V. g^t) b 

< \-t^'^mM(D\^m.T /v^/vr 5 7 ^-/^jK^^^/v.g^^ b< (^#g^(^v?fMT/v^/i- 

T ^ /;^/P#:=^/K «#:*/i-4^^^/K g^% b < f^#gm(7:)T y — /K g^^3 b< 

gm^> b< ji^^gm'^^#:^mm^^. gm^5 b< 

gmS(D)-eM^bfcgi^ffi#^T/^=¥/V. gmi&mT/V<5r:=:7V, U^m^T/V^^- 

/K gmiS0T/v:5^7y'i'/^, gMgaT/i/3drS/. g^f«r/i/;?7y-r/i-;^=¥'>-. g 
mm^T;v^;vT ^ / . g^v^MT/^^/PT 5 7 . gmfMr/i/^/v;^/v:7 r 
g^f»T/V=3r/V;^/V/]N^/l^. gJ^fMT/V^/l/T 5 / :^;V7i^:=-7V, UMi^i&BT/P 

*fcfm^cCoT. M;t{^«m^l~3 0gmS:e>sfcif ^tb> =irfr^{c:«mS(a)-e^J 

gm*(D)-^^M^ bfcgmr y -/i^. gmr y -/v::^df- v-. gm^#^ism#^*3 

1~3 OgmS;e»5fetf btL, ^Wm\U-m.^Mii^mf^ bfc^^^ if;65fe{f fe;ri§o 
S(k)^bT(t. m— ^fcf^MJ^ceoT. M;tf^gm#:l~3 (Ogm^;aSfetf fe:rL, 
gmS(D)*3J:t)«gmK(k)-r*M^bf^®IJT/v=¥/P. &crA^i:3 J -i ;\^. ^kT 

:;^7/i'^'^/v, v'^gg^T/i^^^E./vT ^ y ;;&7v:iK:^/v*5 it;? h y ii&mT/i-^M v /vc> 
&.T;v^;vU^. mkTjv^=^;v, ^m.T;v^=-;v^ -y^ nr jv-s^jV, Ty— /^*5 
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(xix) mmmm:^mmM^. < 1 1> i o(DmmM^^^tpemii#^it*^^> 

7'V^>^^A2AS^#:;^sp^-f-§^^i urfi. ^^y^^^. T/^:y/^-^'-^ 

mm. >t-m^W^:^ YV':^um. ^tt;^ vu:^m.m. 

W^mn'^Wm-^i:^). u:^hUy^' Uiy^^:^mi^m (RLS). mi^^^M {T/v=i — 
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(Protective Groups in Organic Synthesis) ^ ^y^i^ (T.W.Greene) v'a 
^.T7^y — f- • -f =1 — X 5^ K (John Wiley&Sons Inc.) (1999 

<m^mi> 

-e fc § 'f b-^i|^(ib)*5 ct R3 *D j; t;^ R4 in— ^ fc f^-oXs fiife ^ b < \t.f^mM(^ 
/p-^/v^fcfi-coRiz (^cfi, R12 (iHffiBi!iKitt-efe6) -efeS'fb'^Mic)}*. 

5-155871 -^^ 11-193281 •^^^^(C|B«CO>b-fe*fcf^^tLb}C^Cfc 
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R^ 




( lb ) ( Ic ) ' 



TfJIRO, fe5V^{iM;lf^WO03/35639 ^> L< {i^^M¥ 11-193281 #(3:|S^(^;^fe 
Tfc^i^if s 1-200 0* L< 1-5 ^*0/M3'i^V'fb^Jt . -30°C— ISO'C 

(Dm(Dm.^x\ m-^v< o°c— loo'Cc^^cDigj^-e. 5 i^^— 48 

(THF), ft^rn^/ix^ N, N-v^y ^/V/Jn/^AT^ K (DMF). yjcT'ce^^asfe 
X@2 
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1~100 S4cOi^KO#^T^ 1~100 ^»CD R4aXi {^^. R^a f^tfjfB^ IH^-efe 9 . 
^ -li- § j; 19 § ^ ^ § „ 

C2i37?/5rv, 1, 2->'^nn3i^>', ^^]n:^7UJ>., 1, 2 - v?^ b =3f ixcc^ 
DMF. N, N->?p«9=-/VT-fe hT5: K (DMA). 1, 4 THF, v^J^ 
^/Va^— v'^ yT'n fcVVccw-^/K h/Vor^, e^^yuiy^ \i°Vi^>. 

N, N-v?^^/W 5:i?^i/y (DMI). N-^^/l'fc'ny K^^ (NMP). 

N— ^^/v^/v*cy N-p«^/vt°-<y i;?^^, i, ^—^^T^\f^y^ri [5. 4. 

0] e^^T^^J^z- 7-:!^^^ (DBU). N, N- ^/U-T 5 / t" y i^V (DMAP). @^ 

m>57y!^?^. .^m:^y'^7i^. ^m-fev'!^7i^, ^m:?-hy -^^i^. >^m7jc*-^by 
tKHyb^ h y !^7A, Tkm^fi^y im.%L^ v ^j>>. y vm:^^ y ^^7^;^^ if^s^^f 

X^4 

-^100 mm(Dm.m(DWi^T. 1—100 R3aX2 m^attrntm^xh^ . 
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DMF, DMA. 1, 4->';^-drf->', THF. ^^^^ y y n tW^— 

•7"/K ^l^-^iy, b/V3^i/. t-Ui;?^^, DMI. NMP. :^/V'^^>'f£t'i!)^ 

n-t^^/v^/v/Jni; N-T^^/i/fc:"^!; v'^^. dbu. dmap, y i^/a, ^ 
" YVnh > . YVnh 

(CH2)„ S (<^"2)n 

(la) (Ib-I) 

(^cl3> Ri. R2. Ri2:}3j:t>*nfi-?rtL'etLtfj|B^l^ai:?fc^) 

1—100 ^»OitS(^#^ST. 1—100 ^»0(Ri2CO)20 (^"tt. Ri2}*BUiSi!lRl^-t? 
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n-r4 ( I ) 



ih-^mm^ Rl R2 R4 



N=r\ O M 



630 —4 /> ^c-<v -H 




N=\ O N=\ O /=v 

631 > -C^x > -C-hT^N 



/=\ O N=x 9 PH3 

633 -Q . 



634 



/ \ II \ 11 



Bruns [^W^^^— • :7T^-^=ini^— (Molecular 

Pharmacology). :^29#. p.331 (1986^)] JeilpCTtrofCo 

• ^ 5^ b (SD ^ 0;2p: SLC) ||^#:^, TkJ^Ufc 50mL (D 50mmol/L h y ;^ 

(fc Kn=3ev^^/V) T 5: y p< ^ • (TrisHCl) (pH7.7) ^-^^ 

V Vn ly-^s^^J-r^ if — (Kinematica^m) X^mm bfCo lSS^^Sr^'L>:»-ll L (48,000 
xg. 20^ra). #btLfc«t;^#»JcWtJ^|lI»(D 50mmol/L TrisHCl M«IS^:IJPx.TSM 
III«0^#T'5§^L-^ll^^Tofc:o #e>ttf^ftJ^tfc^#lf3:. 5mg (?fiS*) ImL 
(DUW^M (c: S j; 5 50mmol/L TrisHCl C lOmmol/L iJ^^^ A , 

Tt^Vv^^^t'T^^— ^^0.02^^5/ b/mgli.^ (Sigma ^ha^) *^tf] Sr^JP;t.TM 

_blECO*t^ LfdlfflM®?^ lOOpL t^:. b y ^ l> A l?;^si bfc CGS-21680 { ^ H - 

2- [p- (2-;^/^7}^'^iy:3^^/^) :7:n^^/VT5/] -5'- (N-:3i^/V:;(7/V 

F) TT^y .i/^- : 40 y — /mmol ; • -T^i^^^^^K • c=^^ — ^ ' 

y T (Nev England Nuclear) ^fc^ [if • -J^^-TJl^ • • :7t— t^v?^ • 
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T >- K • ^ V ' -^7 =L t^'T 4 ^ (The Journal of Pharmacology 

and Experimental Therapeutics) ^ M251^^ p.888 (1989 #)]} 80iiL (:ft^liS 
e.OmmoyL) *5 j; T^^^'fk'^J^^^ (IQ-^mol/L. mmih^m(D DMSO TrisHCl 

mmwx^^m 20pL ^M^t^io ^com^m^ 25x:x- 120 ^mm\^f^^i^. 

(GF/C ; Whatman %f;M) JnTr^iS^?! -?>ig iS-fei^yK^ Lfc 50mmol/L 
TrisHCl 200nL 3 0i5fe?#- Ufco ^ ;^lili«^/^-r T/WA.(^# 

^^'(^'^^^(^tt^v v-^AzAS^^i^-a- (3H-CGS21680 i^-a^) iziMir^mmmt 

mmm (%) =1 X 1 0 0 

\ - / 

^=e*5,:^5^^i^ f^.^.^'fb^i^^N#^T-T?CD 3H-CGS21680 '^^MMmMXh^o 
^mm^^'^^Atlt.. lOOiimol/L v-:^ u^O^^/UTT'y (CPA ; Sigma ^±m) 

^^TX(D 3H-CGS21680 l^^^^ttt^AT-fc^o m^^^T-eoj^-a-A^'f^^ 
10-7mol/L O^^lb-a-f^^^ET-tr"^ 3H-CGS21680 l^-a-^^clttMi-e&^o 
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mmm m^i-t^<—^i^y>'m. T;\^y^-^-(^-~m. mn'&m±.\^mm-. aids mm. 
:=^y^m'^m:.xi^-^^y^wm. ^mm.. %mm.m. 'b-mmu^^^ vu:^m.m. m 

h^hKPt:°yv^^ (MPTP) ^B'=i^>-'7— ^-fe M (cfett^f^ffi 

s«M{c::^3v^T«■ pv^^ ^'W^^s-efes MPTP -eMg-t--5 

:l<D MPTP ■T?^e'LfcMSISf*^'^— =3s^>^y>^5irao^7'Vi-i: bT^fenxv^s [T'n 
^ • (Proceedings of the National Academy of Science USA) ^ H 80 p. 4546 

(i983^)]o ^fc. ^^ly-^—^-^^y v\'iMmm}^m\^.m.(DMmmtmm\^MPT-p 

(Nuroscience Letter) ^ 57 p.37 (1985 ^)]o 

2~3a^Olft|l|=i^^-^^^^vy h (#:fi 300~375g. 0:2^^I/T) ^lS^4|2e 
fflVNT^a^^T.ofCo MPTP (RBIttM) ^?ilfffl^a^it;!K (;k:«Mm^t:^) 
^L. 2.0mg/kg^l 0 im, 5 0 ^l^^^'-r— ^ir hO^Ti^lS^bfCo 

Rilik^^)}* 0.3%Tween80. lOro-iy a |*7X^IS(^MtW ^ UT^ V^fCo l^^»I#J« 
^ lOmg/kg -e^PS^m(^3g»^:^#.'r>iJ;b^LfCo =3f-:/y ^-^^jj^f^ 30 3> 

- ^ »p $ tL/c g V ^ 30 ^#(31 12 H#P3l ^ bfco y^—^i^ y ^- 
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^ff 0~17 ^ 



itIiSbffofc [^#^^^ : 1^7 ^/v=tiJ^ yi/(^)M4fn^^ (Wacoxon Rank Sum 
test)]o 
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120 



wo 2005/063743 PCT/JP2004/019778 

Mti^i)^. ffi^^P©^-^, j^feA 1 Afcfc «9 . 1 lUi^-o^ 0.01~1000mg, $f^b< 

o.05~500mg (T^iSffl-e. 1 0 1 ini^=ev>bifciniS-¥i-So Mrt^-^^^cC^^co^Nfep 

fe^cO^-^, iffiSj^KA 1 A^ ^ O.OOl—lOOOmg. L.< n 0.01~300mg ^10 1 
IHI^.eV^L^IHIS-%^i-§;6^ ^fcf^l 0 1~24 B#rm10tSH^'#Mrti-jt,^S#-f-§o 
L;0^L?'ce;65fe, J;tJ«^#|lI^{z:M bTf^. ttr3z!i<7)S^CD^#(;iJ; 

MMmxm^^htl^-y^ h>mMn.^^k:^^^ h/^ im NMR) «270MHz^fc 
n 300MHz ^ tbfc h(DXh^. it-^m^ J: nW^^WK J: o T3^mt4:^ o h 
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N- [4- (2-:7y/v) —5- (4 - 1° y ^ry— f/v] ifVi^i^ 
- 4 ^ K (ih^m 1 ) 

0^miX-nhtl^ih^!>^ei (1.70 g, 7.00 mmol) ^BMA (14 mL) (^I^^fb. 
^yc:in^y^/V=i^ny Ki^^i^ (2.49 g, 14.0 mmol) So J:t/ h y ^^/l-T 5: • 

(1.95 mL, 14.0 mmol) ^Mk.X^ mUX4B^mW:W\^t^. KJ^^V^MfPj^^7K*-^ 

-/v-t?jiH^^5fe#-r § ^ ^ (c: J: i9 . mmih^m 1 (2.19 g, 90%) ^^m^^^u t\^x 

m NMR (DMSO-de, 8 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, IH), 6.74 (dd, J = 0.7, 3.3 Hz, 
IH), 7.46 (dd, J = 1.5, 4.6 Hz, 2H), 7.67 (dd, J = 0.7, 1.8 Hz, IH), 8.02 (dd, J = 1.5, 
4.6 Hz, 2H), 8.63 (dd, J = 1.5, 4.6 Hz, 2H), 8.83 (dd, J = 1.5, 4.6 Hz, 2H). 
ESIMS m/z: [M+H]+ 349. 

im-mm2i 

N- [4- (2-:7y/l^) —5- i4-i:°]) Z^/^) ^Ti/— /W- 2 -^/l^] T-fe 

1 X^htl^ih^^ a (729 mg, 3.00 mmol) ^DMA (15 mL) i^imM V, 
mtT-^'^/l^ (0.43 mL, 6.00 mmol) ^M^X. 80X:X3m^W.W\^tCo 

fn^^^m-:?- h y ^j^7Kmm^ijnK.Xs mm i.rcmi^^m.-m-r^ ^t\c2:^s ^m^t 

(620mg, 72%) §r#fCo ■ 
iH NMR (DMSO-de, 8 ppm): 2.20 (s, 3H), 6.58 (dd, J = 1.8, 3.3 Hz, IH), 6.68 (dd, J 
= 0.7, 3.3 Hz, IH), 7.42 (dd, J = 1.5, 4.5 Hz, 2H), 7.62 (dd, J = 0.7, 1.8 Hz, IH), 8.58 
(dd, J = 1.5, 4.5 Hz, 2H), 12.50 (br s, IH). 
ESIMS m/z: [M+H]+ 286. 
[«M3] 

N- [4- (2-:7y/p) —5— (4-t:°y>?/i^) v'—zv— 2 ;v} p< Y^-^ 
T-fe b T 5; K iih^m 3 ) 

1 T?# fjttS'fki'a'i^ a (300 mg, 1.23 mmol) ^DMF (17 mL) \Z.mM 
^ Ve^-ymW (0.19 mL, 2.46 mmol). EDC:^^:^ (472 mg, 2.46 mmol) *5j:tJ?l 
- 1 Y^)T /V— TKfPi^ (377 mg, 2.46 mmol) ^M^X. b{fCX 

3 (142 mg, 36%) ^#fc:o 
iH NMR (DMSO-de, 8 ppm): 3.34 (s, 3H), 4.20 (s, 2H), 6.59 (dd, J = 1.8, 3.3 Hz, 
IH), 6.70 (d, J = 3.3 Hz, IH), 7.43 (d, J = 6.1 Hz, 2H), 7.65 (d, J = 1.8 Hz, IH), 8.61 
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(d, J = 6.1 Hz, 2H), 12.5 (br s, IH). 
APCIMS m/z: [M+Hl+315. 

N- [4- (2-7y/W) -5- (4-fc°yv?/V) ^TVWV-2 — f/V] p-^u^ 

•^ly^;Vv^=-;V=^ n]) K (0.22 mL, 0.82 mmol) ^ffiV\ 1 T^tbtL-S-fb 

-a-^a (200 mg, 0.82 mmol) MMIB'fli'^^) 4 (261 mg, 90%) ^%f^. 
m NMR (DMSO-de, 6 ppm): 1.24-1.86 (lOH, m), 2.50-2.56 (m, IH), 6.58 (dd, J = 
1.8, 3.3 Hz, IH), 6.69 (d, J = 3.3 Hz, IH), 7.41 (d, J = 6.0 Hz, 2H), 7.64 (d, J = 1.8 
Hz, IH), 8.56 (d, J = 6.0 Hz. 2H), 12.4 (br s, IH). 
ESIMS m/z: [M-l-H]+ 354. 
[«M5] 

N- [4- (2-:7y/l.-) -5 - (4-fc°lJv?/V) ^T^/— /V-2-^/V] t^Ui^^V 

- 3 5: F iih-^s^ 5 ) 

^JSM 3 t nWi^ U-Cs ;^ ^ ^iy'mm(D\\t> ^ \^:='^^>"m. (303 mg, 2.46 mmol) 
^my\ ^^miX-^htl^it^^.a (300 mg, 1.23 mmol) ■^^hM^ih^'^B (230 
mg, 54%) ^#^Co 

iH NMR (DMSO-de, 5 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, IH), 6.75 (d, J = 3.3 Hz, IH), 
7.48 (d, J = 6.1 Hz, 2H), 7.59-7.63 (m, IH), 7.67-7.68 (m, IH), 8.44-8.48 (m, IH), 
8.64 (d, J = 6.1 Hz, 2H), 8.81-8.83 (m, IH), 9.24-9.25 (m, IH). 
APCIMS m/z: [M+H1+ 349. 

mmin e ] 

N- [4- (2-7y7^) -5- (4-t°y v^yt-) ^ry'— /^-2 — r/v] t^yv^v- 

-2~:fy /Uy^^-f- 5 K (^h^i^ 6 ) 

S t mUK U-C. ?^ h^-ym^(Di-tt^ 19 t°=r y 003 mg, 2.46 mmol) 
^ffiV^s 1 tt^'fb'^i^ a (300 mg, 1.23 mmol) ^^h^m^t^^ 6 (154 

mg, 36%) Sr#fCo 

iH NMR (DMS0-d6, 8 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, IH), 6.77 (d, J = 3.3 Hz, IH), 
7.47 (dd, J = 1.7, 4.4 Hz, 2H), 7.68 (d, J = 1.8 Hz, IH), 7.72-7.76 (m, IH), 8.09-8.21 
(m, 2H), 8.63 (dd, J = 1.7, 4.4 Hz, 2H), 8.78-8.80 (m, IH), 12.4 (br s, IH). 
APCIMS m/z: [M+HI+ 349. 

N- [4- (2-:7y/V) -5- (4-t:''y i^/V) — f/V] fc'^i^^' 
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mmm s t mm\^ ur. p« h^i^mm(Di-^t^ v \^ \±'^i^>'- 2 -^/^^i^m (305 

mg, 2.46 mmol) ^fflV\ 1 -^^^tl^it^^ a (300 mg, 1.23 mmol) 7b>h 

mf&it^mv (182mg, 42%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.58 (dd, J = 1.8, 3.3 Hz, IH), 6.74 (d, J = 3.3 Hz, IH), 

7.45 (d, J = 6.1 Hz, 2H), 7.66 (d, J = 1.8Hz, IH), 8.61 (d, J = 6.1 Hz, 2H), 8.83-8.84 
(m, IH), 8.94-8.95 (m, IH), 9.30-9.31 (m, IH), 12.85 (br s, IH). 

APCIMS m/z: [M-i-H]+ 350. 

mmm s ] 

N- [4- —5- ( 4 - t;° y v^/V) y'— /l^— 2 — ^/V] :79V- 

2 - :^ ^ K at-a^i^ 8 ) 

mmm 3 1 mm^ ut. p« h^-^mM(D^-^t> ^\z.y'7^^-2 (276 mg, 

2.46 mmol) S^fflV^, 1 -e#e>tT/S'fl^-^#I a (300 mg, 1.23 mmol) ^^fe^lB 
^t^ms (126mg, 30%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 6.60 (dd, J = 1.8, 3.3 Hz, IH), 6.74 (d, J = 3.3Hz, IH), 
6.77 (dd, J = 1.7, 3.5 Hz, IH), 7.45 (d, J = 6.0 Hz, 2H), 7.67 (d, J = 1.8 Hz, IH), 7.76 
(d, J = 3.5 Hz, IH), 8.05 (d, J = 1.7 Hz, IH), 8.62 (d, J = 6.0 Hz, 2H), 13.02 (br s, 
IH). 

APCIMS m/z: lM-t-H3+ 338. 

mmm 9 ] 

N- [4- (2-:7y/V') -5- ( 4 - 1" y v^/v) ^ry'— /^-2— -7^1^- 
^-t!;VTf.^-^% K ({b^i^9) 

2.46 mmol) ^fflV^, ##f^!j 1 TitbtL^'fb'^i^ a (300 mg, 1.23 mmol) ii^hWM 
^t^m 9 (47.9 mg, 12%) ^#f^o 

iH NMR (DMSO-de, 8 ppm): 6.59 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 
7.12-7.13 (m, IH), 7.42-7.44 (m, 2H), 7.65 (d, J = 1.8 Hz, IH), 7.85-7.86 (m, IH), 
8.30-8.62 (m, 3H), 12.84 (br s, IH). 
APCIMS m/z: [M-I-HI+ 338. 

mmmi oi 

N- [4- (2-:7y/V)' -5- (4-t:°yv?/V) ^T^/— /V- 2 — Y/V] - 1 

^ y t:° y v?^/- 3 -:>&/^^^=3eih 5: K iih^m i o ) 

mg, 2.46 mmol) ^fflV^, 1 "C^btb^'fb'g-iiF a (300 mg, 1.23 mmol) 
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Mia-fk-^ii^ 1 0 (60.1 mg, 13%) ^#^^0 

iH NMR (DMSO-de, 8 ppm): 6.62 (dd, J = 1.7, 3.5 Hz, IH), 6.77 (dd, J = 0.7, 3.5 Hz, 
IH), 7.53 (dd, J = 1.7, 4.6 Hz, 2H), 7.58-7.63 (m, IH), 7.68 (dd, J = 0.7, 1.7 Hz, IH), 
7.96-7.99 (m, IH), 8.44-8.46 (m, IH), 8.66 (dd, J = 1.7, 4.6 Hz, 2H), 8.83-8.84 (m, 
IH). 

APCIMS m/z: [M+H]+ 365. 



immm 1 1 ] 

N- [4- (2--7y7^) -5- (.4 — t:° y v'/V) ^Ty'— /V— 2 — f/V] — 2-t 

mMm3 tmm^^L^x. h^iy.mm<^i-^t>'0K6-\i ^^^^-^=^=1^:^^ (342 

mg, 2.46 mmol) ^^V^, 1 -tr=f# e>tL'5'fb-^#; a (300 mg, 1.23 mmol) t!)^ h 

^IB'fli'^i^ 1 1 (38.2 mg, 8%) ^^t^o 

iH NMR (DMSO-de, 8 ppm): 6.42 (d, J = 9.7 Hz, IH), 6.58 (dd, J = 1.7, 3.3 Hz, IH), 
6.70 (d, J = 3.3 Hz, IH), 7.42 (d, J = 6.1 Hz, 2H), 7.64 (d, J = 1.7 Hz, IH), 8.03 (dd, 
J = 2.8, 9.7 Hz, IH), 8.42 (d, J = 2.8 Hz, IH), 8.59 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M-I-H1+ 365. 

immm 12] 

2_>jn3n-N- [4- (2-:7y/V) —5— ( 4 - t:° U v?/V) ^ry— /I^- 2-.'< 
;v] t:°y v?>'-3-;*/V/K=3ei?-5 K i^h^mi2) 

UM^^l 3 b Hl^^C LT. !9 2 - n p ^ (388 mg, 

2.46 mmol) ^ffiV>, 1 -Vmhth^^t^^ a (300 mg, 1.23 mmol) b^IB 
it^!^ 1 2 (60.3 mg, 13%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.58 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 

7.47 (d, J = 6.1 Hz, 2H), 7.58 (dd, J = 4.8, 7.5 Hz, IH), 7.65 (d, J = 1.8 Hz, IH), 8.17 
(dd, J = 1.8, 7.5 Hz, IH), 8.57 (dd, J = 1.8, 4.8 Hz, IH), 8.62 (d, J = 6.1 Hz, 2H), 
13.28 (br s, IH)! 

APCIMS m/z: [M+Ba+ 383. 

mmw^i 1 3 ] 

N- [4- (2-:7y/V) -5- (4 — t°y v^/V) ^^T^WV— 2 f/P] — (3 — 

fc" V i^M Tir b T ^ K (.ih^^ 1 3 ) 

mmm 3 1 mm^ lt. ^ h '^-ymm(Di-^t> vks-h-v i^/\^mm^mm. (427 mg, 

2.46 mmol) ^ffiV^, m^miX^nhth^^t^m a (300 mg, 1.23 mmol) ^i^fe^lE 
^t^m 1 3 (20.2 mg, 4%) ^#fCc 

iH NMR (DMSO-de, 8 ppm): 4.02 (s, 2H), 6.59 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 
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3.3 Hz, IH), 7.28-7.32 (m, IH), 7.42 (m,.3H), ,7.65 (d, J = 1.8. Hz, IH), 7.76-7.81 (m, 
IH), 8.50-8.52 (m, IH), 8.60 (dd, J = 1.8, 4.4 Hz, 2H), 12.8 (br s, IH). 
APCIMS m/z: IM-hH]+ 363. 

1- itext-y^ h^l^^^^^^/l-) -N- [4- (2-:7y/V) - 5- (4-fc:°y>' 



1 irttb^^'fk-^i^ a (2.00 g, 8.22 mmol) , 1 - (tert-y^ h ^i/;?^/!/^' 
^/l^) t"^ y v'^-- 4 -^/V/}^^^/^ ,(5.94 g, 25.9 mmol) :J3 j;OTyBOP (14.1 g, 27.1 
mmol) ^DMF (32 mL) i^'MMl^. V V :j^^/UT^> (7.56 mL, 54.3 mmol) ^ 

(1.88 g, 50%) ^m^o 
m NMR (DMSO-de, 8 ppm): 1.41 (s, 9H), 1.41-1.57 (m, 2H), 1.81-1.85 (m, 2H), 
2.65-2.80 (m, 3H), 3.94-3.99 (m, 2H), 6.58 (dd, J = 1.7, 3.5 Hz, IH), 6.69 (dd, J = 
0.7, 3.5 Hz, IH), 7.41 (dd, J = 1.6, 4.4 Hz, 2H), 7.64 (dd, J = 0.7, 1.7 Hz, IH), 8.60 
(dd, J = 1.6, 4.4 Hz, 2H), 12.56 (br s, IH). 
APCIMS m/z: |jV[+H]+ 455. 

[^WJ15] 

N- [4- (2-:7y/v) -5- i4:-}i°Vi^M ^ry— — f/V] 
:/-4--:^;/P/}^>i^$ K (it,^mi 5) 

^h^m 1 4 (1.80 g, 3.96 mmol) ^v?^ n n 7^ (20 mL) KMMl^. h V y 

;U:ttimm (20 mL) ^iJUX-X. m^-VSO^mmWl^fCo SiS^^^MJET-eML. 

mhtitcmm^Tk^M^x^ lOmoi/LzKPi-fb^ f y yM^ykmrnxpu^mzm^i^tzio 

bfc@#:^»-r5 r t j; !9 . mm^t^m l 5 (1.17 g, 84%) ^#fco 
iH NMR (DMSO-d6, 8 ppm): 1.46-1.60 (m, 2H), 1.74 (d, J = 10.2 Hz, 2H), 2.40-2.55 
(m, 3H), 2.90 (d, J = 12.4 Hz, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.68 (dd, J = 0.8, 
3.2 Hz, IH), 7.40 (dd, J = 1.6, 4.6 Hz, 2H), 7.63 (d, J = 0.8, 1.6 Hz, IH), 8.59 (dd, J 
= 1.6, 4.6 Hz, 2H). 
APCIMS m/z: [M-HH1+ 355. 
[^»J1 6] 

1- (5-v-ry ify 2— r/i-) -n- [4- (2-:7y/w) -5- (4-t:° 
y v^^v) 2 — r /v] t:°-^ y v^v- 4 -;?7/V'/K=¥i^ ^ k (^fb-^^ 1 e ) 

^h^S^ 1 5 (177 mg, 0.50 mmol) ^2—^x2x2-5— i^T y y i^:/ (104 mg, 0.75 
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mmol) *5j:t)«;^^:^7 y "^A (207 mg, 1.50 mmol) ^NMP. (4 inL) f^I^^b, M 

}VJ>.'.:^^ J — /V=17 : 3) -trftM-f-S ^h\ZL^^ ^ WmW^^m 16 (114 mg, 50%) 

iH NMR (DMSO-de, 5 ppm): 1.55-1.68 (m, 2H), 1.91-1.96 (m, 2H), 2.85-2.90 (m, 
IH), 3.02-3.10 (m, 2H), 4.42-4.52 (m, 2H), 6.59 (dd, J = 1.9, 3.5 Hz, IH), 6.69 (dd, J 
= 0.8, 3.5 Hz, IH), 6.97 (d, J = 9.2 Hz, IH), 7.41 (dd, J = 1.6, 4.6 Hz, 2H), 7.64 (dd, 
J = 0.8, 1.9 Hz, IH), 7.84 (dd, J = 2.4, 9.2 Hz, IH), 8.48 (d, J = 2.4 Hz, IH), 8.59 (dd, 
J ^ 1.6, 4.6 Hz, 2H), 12.60 (br s, IH). 
APCIMS m/z: [M-l-H]+ 457. 

N- [4- (2-:7y/v) -5 - (4.-fi; v?/v) ^ry— r/v] -i - [5 
17) 

1 6 t LTs 2-:J^nc2-5 - v-T / fc:° y i^^-t^f^it:? «9 

WO02/51836|B4fecD:5^fe-T?#e3:Jx§ (;A ^ >^;5?L/V'7j>=/V) f y i^^^ 

(144 mg, 0.75 mmol) ^fflV^, 'fl^'g'i^ 1 5 (177 mg, 0.50 mmol) ■A^hM^^t^^ 
1 7 (94.3 mg, 37%) ^m^fCo 

iH NMR (DMSO-de, 5 ppm): 1.55-1.69 (m, 2H), 1.91-1.97 (m, 2H), 2.86-2.91 (m, 
IH), 3.03-3.21 (m, 2H), 3.23 (s, 3H), 4.45-4.55 (m, 2H), 6.59 (dd, J = 1.6, 3.5 Hz, 
IH), 6.70 (dd, J = 0.8, 3.5 Hz, IH), 7.01 (d, J = 9.2 Hz, IH), 7.41 (dd, J = 1.6, 4.6 Hz, 
2H), 7.64 (dd, J = 0.8, 1.6 Hz, IH), 7.88 (dd, J = 3.0, 9.2 Hz, IH), 8.50 (d, J = 3.0 Hz, 
IH), 8.59 (dd, J = 1.6, 4.6 Hz, 2H), 12.61 (br s, IH). 
APCIMS m/z: [M+H]+ 510. 

immmi si 

4- (y^^pi^/U) -N- [4- (2-yV./l-) - 5- (4-t°yi^7V) ^Ty'— 
/V-2-'Yy^] ^>XT^ K iit^^l 8) 

4- (y^n^^^/U-) (1.12 g, 5.20 mmol) (80 mL) \zm 

mv. (7.59 mL, 104 mmol) ^Mx.x. -nmiMmTXb^mm.w\^fz.o 

Ki^M^WLBrrxm^i.^ nhfifz.m^^TR'F (50 mD \z.mm\^. ##^ji-e# 

hMit-^msi (1.00 g, 4.11 mmol). hy^^^/VT^V (0.86 mL, 6.17 mmol) *5 
iiX^n, N-v?p<^/WT^ y .fc°y (97.6 mg, O.SOO mmol) ^Mx.X. 
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/Ua^—y^/UX-m^-t^ :Lti^X'0. ^lE^b-g-ffe 1 8 (2.28 g, 100%) ^^tfdo 
iH NMR (DMSO-de, 8 ppm): 4.86 (s, 2H), 6.60 (dd, J = 1.9, 3.5 Hz, IH), 6.74 (dd, J 
= 0.5, 3.5 Hz, IH), 7.46 (dd, J = 1.6, 4.3 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.67 (dd, 
J = 0.5, 1.9 Hz, IH), 8.14 (dd, J = 1.6, 4.3 Hz, 2H), 8.62 (d, J = 8.4 Hz, 2H). 

mmm 19] . ■ 

N- [4 - - 5- (4-t°y v^^/v) ^Ty^—/u-2-^/i^l - a- 

-fb^i^lB (880 mg, 2.00 mmol) ^NMP (10 mL) \CWB-^^. ^ 5 ^"^y^— 
(408 mg, 6.00 mmol) Sri)Px.T. 65°C-r2H^rHlfft# bfCo SJ^??^^^?^^-e;^7^b 

K^vi-^ V^^=7-y — Xixii^jiVJ>. : ^iJ^y— 71^=17:3) "Trlt^t" ^ - .^^ J: ^9 . 
^SB^fb-a^fe 1 9 (538 mg, 63%) ^#:rCo 

iH NMR (DMSO-de, 5 ppm): 5.23 (s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, IH), 6.57 (dd, J 
= 0.8, 3.2 Hz, IH), 6.93 (m, IH), 7.17 (m, IH), 7.28 (d, J = 8.4 Hz, 2H), 7.36 (dd, J = 
0.8, 1.9 Hz, IH), 7.42 (dd, J = 1.6, 4.6 Hz, 2H), 7.60 (m, IH), 7.96 (d, J = 8.4 Hz, 
2H), 8.65 (dd, J = 1.6, 4.6 Hz, 2H), 10.15 (br s, IH). 
APCIMS m/z: IM+HI+ 428. 

imMm 2 0 ] 

N- [4- i2-y^) ;v) -5 - (4-^°'; -JfV) ^T^— /V- 2 — T /V] - 4- [(4 

HMM 19^ nWiCX^X^ ^ ^y^^;V(D\\t> !9 (314 - t: Y^-^^^^^) i^ly 
(607 mg, 6.00 mmol) ^fflV^. mBih^^(Dy y — #:^#fCo., #6>tl.fc:7 y — f*^ 

A.TnoiiiMihTi^mm'm^^'^/^mm-^'^mir^ :Lt\^x.^. m^it^^ 20 (512 mg, 

48%) Sr#fCo 

iH NMR (DMSO-de, 5 ppm): 1.38-1.42 (m, 2H), 1.69-1.73 (m, 2H), 2.03-2.18 (m, 
2H), 2.65-2.70 (m, 8H), 3.40-3.50 (m, 2H), 4.55 (d, J = 4.0 Hz, IH), 6.60 (dd, J = 1.9, 
3.5 Hz, IH), 6.74 (dd, J = 0.8, 3.5 Hz, IH), 7.45 (dd, J = 1.6, 4.6 Hz, 2H), 7.47 (d, J 
= 8.4 Hz, 2H), 7.67 (dd, J = 0.8, 1.9 Hz, IH), 8.10 (d, J = 8.4 Hz, 2H), 8.62 (dd, J = 
1.6, 4.6 Hz, 2H), 12.97 (br s, IH). 
APCIMS m/z: [M-i-H]+ 461. 

immm 2 1 ] 

N- [4- (2-:7y/i') -5- ( 2 - 1:° y v^/v) ^ry— /V- 2— r/v] t'yi^:/ 

mmm 1 1 mm^ ut. ^M-^m a oftt? ^ izi^mm 2 -e# ^ tb^iti-a-tj b (122 mg. 
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0.50 mmol) ;5^b^lB'fb'^% 2 1 (157 mg, 90%) Sr#fCo 

iH NMR (DMSO-d6, 8 ppm): 6.65 (dd, J = 1.8, 3.3 Hz, IH), 6.84 (d, J = 3.3 Hz, IH), 
7.31-7.35 (m, IH), 7.50-7.53 (m, IH), 7.74 (d, J = 1.8 Hz, IH), 7.78-7.83 (m, IH), 
8.00 (d, J = 4.8 Hz, 2H), 8.60-8.62 (m, IH), 8.81 (d, J = 4.8 Hz, 2H), 13.2 (br s, IH). 
APCIMS m/z: [M-l-H]+ 349. 

immm 2 2 ] 

N- [4- (2-y])/'iy) -^--y ^=-;v^TV^—jv-2-'^ ?V\ t:°y>^^-4-;^ 

jv-m^-^^ Y m-^m2 2) 
mmm 1 1 mm\^ lt. it-^m acoixt>^ 3 -vnhn^ih-^m c (300 mg, 

1.24 mmol) ^ffiV^, WMit^^2 2 (372 mg, 86%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.53-6.55 (m, 2H), 7.43-7.46 (m, 5H), 7.61 (dd, J = 0.7, 
1.8 Hz, IH), 8.02 (dd, J = 1.7, 4.5 Hz, 2H), 8.82 (dd, J = 1.7, 4.5 Hz, 2H), 13.23 (br 
s, IH). 

ESIMS m/z: lM-»-H]+ 348. 

C^»J2 3] 

/V-^^^dri^-^ K (i^^m2 3) 

^Jfe^J 1 t bT. ^t-^m a (Di-^t^ D K^nm 4 -X^n^tl^^t-^^ d (300 mg, 

0.89 mmol) hm^^t^ll^ 2 3 (99.4 mg, 31%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 4.39 (s, 2H), 6.34 (dd, J = 1.8, 3.5 Hz, IH), 6.50 (d, J = 
3.5 Hz, IH), 7.26-7.36 (m, 6H), 7.63 (dd, J = 1.7, 4.5 Hz, 2H), 8.71 (dd, J = 1.7, 4.5 
Hz, 2H), 10.90 (br s, IH). 
ESIMS m/z: [M-H]" 360. 

mmm 2 4 ] 

N- [5- -4— (2—yV/l^) ^Ty'— /P- 2 — ^/P] t:° 

mmm 1 1 mmi^ b-c. ^t^m a <Di^t> ^ \^m^^m 5 x-nhti^it^m e (2.00 g, 

6.27 mmol) hUW-ih^^ 2 4 (1.15 g, 53%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 1.41 (t, J = 7.2 Hz, 3H), 4.39 (q, J = 7.2 Hz, 2H), 6.52 
(dd, J = 1.7, 3.5 Hz, IH), 7.47 (d, J = 1.7 Hz, IH), 7.73 (dd, J = 1.5, 4.4 Hz, 2H), 
7.79 (d, J = 3.5 Hz, IH), 8.71 (dd, J = 1.5, 4.4 Hz, 2H). 
ESIMS m/z: [M-H]" 342. 

mmm 2 52 

N- [4- (2-:7yyl^) -5- (l-::t^y\i°Vi^>'-4 — f M ^T^/-'}V~2 
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-^71-] T-fe K (-fk^tia 5) - 

^h^^ 2 (550 mg, 1.92 mmol) '§ri:?i5' n n ^ ^ (30 mL) i^mm V. m- ^ cx 
(531 mg, 2.51 mmol) ^*Px.T. mU-VlS^mW:W\^f^o RJ^^m^f- 

htifc^^m^7K^XXf:r.^ y -/Vl?Jli^^5feiti-§ ^ <i! J; (9 s t^fB^ft^^^iJ 2 5 (517 
mg, 89%) ^M'&I^^Bt LT#fCo 

iH NMR (DMSO-de, 5 ppm): 2.18 (s, 3H), 6.59 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (dd, J 
= 0.7, 3.3 Hz, IH), 7.44 (dd, J = 1.5, 4.6 Hz, 2H), 7.66 (dd, J = 0.7, 1.8 Hz, IH), 8.22 
(dd, J = 1.5, 4.6 Hz, 2H), 12.5 (br s, IHD. 
ESIMS m/z: [M+H1+ 302. 

N- [4- (2-:7y/V) -5_p?^/v^ry— /I— 2— Y/V] Tirhr^ K iih^ 
#;26) 

mmm 2 1 mm^ ut. it^m a (Df^t> ^ Km^m e x-m^hf^^^it^s^ f (207 mg, 

1.15 mmol) 6 (206 mg, 80%) ^#fCo 

m NMR (DMSO-de, 8 ppm): 2.03 (s, 3H), 2.55 (s, 3H), 6.46 (dd, J = 1.8, 3.3 Hz, 
IH), 6.56 (d, J = 3.3 Hz, IH), 7.45 (d, J = 1.8 Hz, IH). 
APCIMS m/z: [M+H]+ 223. 

mmw^i 2 7 ] 

N- [4- (2-7])/^-) -5-:7nic:^/V9^Ti/— /V-2-^/V] T-t hT ^ K (^h 
2 7) 

2 t bT. 'fb^^J a (DiXfD 19 S Xnhfh^ih^m c OOO mg, 

1.24 mmol) f^^llB'fb'^i^ 2 7 (277 mg, 78%) ^#^Co 

iH NMR (DMSO-de, 5 ppm): 2.17 (s, 3H), 6.47-6.57 (m, 2H), 7.35-7.49 (m, 5H), 
7.57 (d, J = 1.8 Hz, IH), 12.37 (br s, IH). 
APCIMS m/z: [M-I-H1+ 285. 

immm 2 s ] 

N- [4— (2-7!J/k) — 5— ^a^c^^/V^^ry— /l^— 2— ^/V] i^iJ^ n^^i^>';^7 
/V7}f=^ri^.^ K {ih-^m2 8) 

4 i: LT. {ti^^I a «9 3 X^hMih^m c (300 mg, 

1.24 mmol) :^^e5#|E{t:'^i^2 8 (332 mg, 76%) Sf#fCo 

iH NMR (DMSO-de, 5 ppm).: 1.24-1.86 (m, lOH), 2.50-2.56 (m, IH), 6.51 (s, 2H), 
7.42 (br s, 5H), 7.57 (s, IH), 12.30 (s, IH). 
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APCIMS m/z: [M+H]+ 353. 
[«M2 9] 

N- [4— (2-:7i;/^) - s-^^i-^V'yf-Ty^—A — 2 f/l^] i^^^— 4- 

#%M 7 -XT^hfl^it-^^ g (250 mg, 1.02 mmol) ^DMF (4 mL) 
^/]y7i^V> (0.440 mL, 5.10 mmol) ^AP;tT. 100°C-Xs6mmmWVtio Rft^W^Wi 

\^X'o.2 -T ^y-4-(2-:7y/v)- 5 -^/i^sJn y y ^t-/—7v (135 mg, 52%) 

iH NMR (CDCI3, 8 ppm): 2.86-2.89 (m, 4H), 3.84-3.87 (m, 4H), 4.94 (br s, 2H), 6.47 
(dd, J = 1.8, 3.3 Hz, IH), 6.85 (dd, J = 0.8, 8.3 Hz, IH), 7.42 (dd, J = 0.8, 1.8 Hz, 
IH). 

Xm2 

1 h Wmz. LT. WL-hm a (0^t> «9 J^lXm l -e#ejtL5 2-T5:/-4- 
( 2 - 7 y /V) - 5 -^/V/^^ y y y — (2O6 mg, 0.82 mmol) t-^^W^^W^'^^ 

2 9 (175 mg, 60%) ^#f::o 

iH NMR (CDCI3, 6 ppm): 3.02-3.05 (m, 4H), 3.89-3.92 (m, 4H), 6.43 (dd, J = 1.8, 
3.3 Hz, IH), 6.82 (dd, J = 0.8, 3.3 Hz, IH), 7.31 (dd, J = 0.8, 1.8 Hz, IH), 7.68 (dd, J 
= 1.5, 4.5 Hz, 2H), 8.76 (dd, J = 1.5, 4.5 Hz, 2H), 10.56 (br s, IH). 
ESIMS m/z: [M-H]- 355. , 

\Mmn 3 0 ] 

N- [4- (2-:7y/^) -s-^/p/jNy /^xy^— /i^- 2 -^/i^] r-fe hrs: k ('ft: 
3 0) 

2 h mmc i^x^m^m i x-m^hn^^i^.^m a oftt> ^ Kmrnw^i 2 9 <dxm 

l-V^%htl^2-T^y-4 - (2-:7y/l') — 5-^/V*:y y^^ry— /Kl27mg, 
0.51 mmol) 7b>hm^ih^^3 0 (136 mg, 92%) ^m^tio 

iH NMR (CDCI3, 8 ppm): 2.17 (s, 3H), 2.98-3.01 (m, 4H), 3.86 (m, 4H), 6.50 (dd, J 
= 1.7, 3.3 Hz, IH), 6.85 (d, J = 3.3 Hz, IH), 7.44 (d, J = 1.7 Hz, IH), 9.25 (br s, IH). 
ESIMS m/z: DV[+H]+ 294 

mmm 31] 

N- [4- (2-:7y/v) -5-^/^2j^y y^ry"— /v-2— r/i^] t'yi^^^-s- 
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/]^=^u]) VtmM^ (356 mg, 2.00 mmol) ^fflV>, #%^J 1 -e#bn6'fb'g^i^ a 
ft:b >9 (ei^lfeM 2 9coxai -e#btLS 2-T5: /-4-- (2-:7y/l-) -S-^/l^. 
/}^ y y y-zV- (251 mg, 1.00 mmol) hmmit^^ 3 1 (216 mg, 61%) ^# 

iH NMR (CDCI3, 5 ppm): 3.04 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 6.33 (dd, 
J = 1.9, 3.5 Hz, IH), 6.85 (d, J = 3.5 Hz, IH), 7.39 (d, J = 1.9 Hz, IH), 7.45 (dd, J = 
4.9, 7.8 Hz, IH), 8.21 (ddd, J = 1.9, 2.2, 7.8 Hz, IH), 8.81 (dd, J = 1.9, 4.9 Hz, IH), 
9.14 (d, J = 2.2 Hz, IH). 
APCIMS m/z: [M+H]+ 357. 

c«^y3 2] 

2-^nn-N- [4- i2-•7V/^^) - 5 -^/V/Jn U 7 /V- 2 -^/V] 
y 5 -^/V:^^-^ ^ K (it^m 3 2) 

^mm2 9(DX@i-e#btb^2-T5:y-4- (2-:7i;/v) -5-^/V73>y y 

^T:/— /V (2.15 g, 8.57 mmol) ^H'.V -Jl^ (25 mL) KmMX^. Q - ^ xn n :=:-=:i 
^/V=^ n y K (1.81 g, 10.3 mmol) *5 j;t;«N, N-i^7« ^/l^T ^ 7 fc° y v^^- 
(105 mg, 0.86 mmol) ^^iPj^fCo M-^#J^^mT'10^r^^t^Ufc:#. m^^WLmT 
-CW* bfdo # ?5 tLfca^^ y ;^ ^Vl^;^ ^ixiJ^n'rbi/^:^^ — (-^^i?- : 
a^^/V=l : i~i : 2) -eltM-rS r ^ j; !9 . ^IIB'fl^^t/ 3 2 (1.96 g. 59%) ^# 

iH NMR (CDCI3, 8 ppm): 3.04 (t, J = 4.3 Hz, 4H), 3.90 (t, J = 4.3 Hz, 4H), 6.41 (dd, 
J = 1.6, 3.5 Hz, IH), 6.79 (d, J = 3.5 Hz, IH), 7.23 (d, J = 1.6 Hz, IH), 7.36 (d, J = 
8.4 Hz, IH), 8.11 (dd, J = 2.2, 8.4 Hz, IH), 8.84 (d, J = 2.2 Hz, IH). 

[^Mf^j3 3] 

N- [4- (2-7y/i^) -5-^/v^y y^ry— /v-2 — r/v] -2- [(2- 

t Kn:3r>>m^7V) T5:y] f y i^^-- 5 --;^;z^/J^>i^ ^ K ('fb'a-#»3 3) 

ih^S^3 2 (391 mg, 1.00 mmol) ^1, 4 -i^;r=3f-f-:/ (4 mL) ^C^^b. :^ 
^ y -/l^T ^ (0.300 mL, 5.00 mmol) Sr^)Px.T. ;!JPfiM?5ifcT-ell-^^# VfCo S 

bfc:ia#:^^i^-t-5 :z.tiZ^V. m^it^^ 3 3 (244 mg, 59%) ^#fCo 
iH NMR (DMSO-de, 8 ppm): 2.91 (t, J = 4.4 Hz, 4H), 3.30-3.43 (m, 2H), 3.51-3.54 
(m, 2H), 3.78 (t, J = 4.4 Hz, 4H), 4.74 (m, IH), 6.55 (d, J = 8.9 Hz, IH), 6.60 (dd, J 
= 1.9, 3.2 Hz, IH), 6.81 (dd, J = 0.8, 3.2 Hz, IH), 7.36 (t, J = 8.1 Hz, IH), 7.68 (dd. 
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J = 0.8, 1.9 Hz, IH), 8.00 (dd, J = 2.2, 8.9 Hz, IH), 8.75 (d, J = 2.2 Hz, IH). 
APGIMS m/z: [M+Hh 416. 

mmm 3 4'] 

N- [4- (2-7!;/v) - 5-^/V7j^y y^ry"— /V— 2 — f/v] -2 -^71^4^ y 

7 t» y i^^-- 5 ^ p iit-^^ 3 4 ) 

{^-^#13 2 (391 mg, 1.00 mmol) ^1, 4-v^;^^i^->' (10 mL) (^ll^^fb. ^ 
/VTjNy^- (0.44 mL, 5.00 mmol) Sr^P^T. M3l»fg"F-eiO0#rH^^#bfCo HJ^?IK 

^ y — /V=19 : 1) -Vrnm-r^ ^tiZX^. ^IB^fb-^^ 3 4 (372 mg, 84%) ^#fCo 
iH NMR (CDCI3, 8 ppnO: 3.02 (t, J = 4.6 Hz, 4H), 3.68 (t, J = 4.7 Hz, 4H), 3.82 (t, J 
= 4.7 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.66 (d, J = 
9.2 Hz, IH), 6.88 (d, J = 3.5 Hz, IH), 7.45 (d, J = 1.9 Hz, IH), 7.98 (dd, J = 2.4, 9.2 
Hz, IH), 8.72 (d, J = 2.4 Hz, IH). 
APCIMS m/z: [M+H1+ 442. 
[^ife^j3 5] 

N- [4- (2-:7iJ/v) -5-cE.yv:^y y^Xy— /V— 2— ^/W] -2- {4-^ 

;^;v\f^=7'i^iy-i-^ ;v) v':/-5-:^;/^'^>i^5: K (^fk^^i^s 5) 

^l::'^i|^3 2 (391 mg, 1.00 mmol) ^1, A-z:^:^^-^:^ (10 mL) \Z.mM\^. 1 
-p<^/Vt°-<^v=>^ (0.56 mL, 5.00 mmol) ^M^X. -hWWMWTXlO^mMWX^ 

^^^7^i» : ^ y —71/ : 28%Ti/^^T7k=10 : 1 : 1) XMU-t^ :Lt\^i:^^ WM 
it^m 3 5 (454 mg, 100%) 

iH NMR (CDCI3, 5 ppm): 2.36 (s, 3H), 2.52 (t, J = 4.9 Hz, 4H), 3.02 (t, J = 4.6 Hz, 
4H), 3.74 (t, J = 4.9 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.2 Hz, IH), 
6.66 (d, J = 9.4 Hz, IH), 6.87 (d, J = 3.2 Hz, IH), 7.45 (d, J = 1.9 Hz, IH), 7.95 (dd, 
J = 2.4, 9.4 Hz, IH), 8.70 (d, J = 2.4 Hz, IH). 
APCIMS m/z: [M+H1+ 455. 

mmm 3 6] 

2— ^nny^7V-N— [4- (2-7y7P) - 5 -^/V/J^ y y ^Ty'— 7V— 2 — f 

7V] y V>>- 5 -:*7V^>f- 5: K ({b-a-tJ 3 6 ) 
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X@ 1 " . . 
W002/92455|B^O;^fe-r# b tb^ 6 - ^ n a '^jU^^ =i^iym?^ ^/V (1.30 g, 

7.00 mmol) ^2moyiMm^lJUx.X . ^jn^5t»?DTT'5H#PH^^#Ufcio R^m^^U^ 

(589mg, 45%) ^#fCo 
iH NMR (DMSO-de, 6 ppm): 4.87 (s, 2H), 7.70 (d, J = 8.1 Hz, IH), 8.32 (dd, J = 2.2, 

8.1 Hz IH), 9.04 (d, J = 2.2 Hz, IH). 

1 bfbfci 6 - ^ n t=i 7« ^/U=. =^=f-iym (172 mg, 1.00 mmol) . MMW'i 2 
9 (DUmi X^Whn^ 2 -T ^ / - 4 - (2-:7y/l/) -5-^;V4^y y^^y^^^l^ 
(251 mg, 1.00 mmol) *5j:U?PyBOP (572 mg, 1.10 mmol) ^DMF (4 mL) 
^ h y :i^^y^T 5: >- (0.307 mL, 2.20 mmol) ^^JPx.T. ^M-e2B#Wtft# bfCo 

(-^=3ri^.^ : @^^^'f-/V=2 : 1—1 : 3) 
t\^X^. ^IB^fb-a-^l 3 6 (194mg, 48%) ^#fc:o 

iH NMR (CDCI3. 5 ppm): 3.04 (t, J = 4.6 Hz, 4H), 3.85 (t, J = 4.6 Hz, 4H), 4.64 (s, 
2H), 6.28 (dd, J = 2.2, 3.5 Hz, IH), 6.69 (dd, J = 0.8, 3.5 Hz, IH), 7.05 (dd, J = 0.8, 

2.2 Hz, IH), 7.42 (d, J = 8.4 Hz, IH), 8.12 (dd, J = 2.4, 8.4 Hz, IH), 8.98 (d, J = 2.4 
Hz, IH), 12.26 (br s, IH). 

Lmmms ?] 

N- [4- -5-^7^^J^!; y^ry— /V- 2 — f/v] -2- (-f 5:^^ 

"(^^1^3 6 (97.1 mg, 0.240 mmol) SrDMF (2.5 mL) >f' ^ ^^yWV 

(49.0 mg, 0.721 mmol) ^M^X^ 95°C-C2R#rBimW^ UfCo R)t^m^7K^KmA\^. 

^ — {^nn : ^ i?^ y — /V=17 : 3) xmWrr^ ^t\z.iiK). Umt-km 3 7 

(58.0 mg, 55%) ^#yto 
iH NMR (CDCI3, 5 ppm): 3.02 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 5.31 (s, 
2H), 6.42 (dd, J = 1.9, 3.2 Hz, IH), 6.80 (d, J = 3.2 Hz, IH), 6.97 (d, J = 8.1 Hz, IH), 
6.96-6.70 (m, IH), 7.15-7.19 (m, IH), 7.28 (d, J = 1.9 Hz, IH), 7.62-7.66 (m, IH), 
8.15 (dd, J = 2.2, 8.1 Hz, IED, 9.09 (d, J = 2.2 Hz, IH). 
APCIMS m/z: lM-l-H]+ 437. 
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im-mm 3 s ] 

N- [4- (2-:7y/v) -s-^/l-^y — r/v] -2— (4-t 

i?i/*Dj;t>*l ', 4 -v?;tdei^:/t^■^n^^tb^V^. {b-a-il^S 6 (96.8 nag, 0.239 
mmol) /^)^b^lt2'fb'^i|^3 8 (66.2 mg, 59%) ^#^Co 

iH NMR (CDCI3, 8 ppm): 1.59-1.72 (m, 4H), 1.92-2.00 (m. 2H), 2.15-2.30 (m, IH), 
2.75-2.80 (m, 2H), 3.03 (t, J = 4.6 Hz, 4H), 3.73 (s, 2H), 3.96 (t, J = 4.6 Hz, 4H), 
6.47 (dd, J = 1.9, 3.5 Hz, IH), 6.85 (dd, J = 0.8, 3.5 Hz, IH), 7.38 (dd, J = 0.8, 1.9 
Hz, IH), 7.60 (d, J = 7.7 Hz, IH), 8.18 (dd, J = 2.2, 7.7 Hz, IH), 9.06 (d, J = 2.2 Hz, 
IH). 

APCIMS m/z: [M-1-H1+ 470. 

Lmmm3 9i 

2-iJ^nn-N- [4— (2-:7y/V') - 5 -^/V^ y 7 ^T^— 2 — ^/I^] fc;° 
2--^uxi4 y:=^=i^:y^ (5.00 g, 31.7 mmol) '^mt'^^^/V (40 mL) \ZM 

x.> ■nmm^-f'^^mmmwx.fz.o m.mm^mm-r-Qmi\.. n^mzmm-^i^^^ 
n ^ ^ :/ (1 mL) \z.mm i^fco '^^hnrt.mm^mmm 2 9 ©xa ix-m'hth^2- 

T^/-4- (2-:7y/V) - 5 -^/V^y y ^ry— /V (88O mg, 5.00 mmol) (D 

t°y ^^>'•(16mL)^V^J^^)P;^T.^^feV^-eN, N-i^?^^/VT^ y t:°y ■i:?^-(48.8mmol, 

0.400 mmol) ^mk.x^ mtu.xmmm¥v±c. iRft^m^UBrx-mmi^. nhthtc 

BS^v^y ^jV^'y J>.^ V^^^^ {-^-^^^^ : g^^J^^/V=l : 3~it^ 
■^^JV^ -eltM-rSr ^(Cj;i9. m^\'C-^m3 9 (1.05 g, 66%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.60 (t, J = 4.6 Hz, 4H), 6.52 (dd, 
J = 1.6, 3.5 Hz, IH), 6.88 (dd, J = 0.8, 3.5 Hz, IH), 6.95 (dd, J = 1.4, 5.1 Hz, IH), 
7.10-7.12 (m, IH), 7.46 (dd, J = 0.8, 1.6 Hz, IH), 8.35 (dd, J = 0.8, 5.1 Hz, IH), 9.33 
(br s, IH). 
[^M^J4 0] 

N- [4- (2-:7y/v) — s-^/i^jiJ^y y^Ti/— /P'-2-'</^] -2— ^/v^jsy 
/ f y 4 -ijjv-^-^-^ X K (-fb-^i^ 4 0 ) 

{k-a^^Og (391 mg, 1.00 mmol) ^NMP (10 mL) }e:^j|?L. ^/^^ y (1.05 
mL, 12.0 mmol) ^Mx.X. 150X:X8mmmiWVtCo K'^Wi^-y^ ti ^ Ji^io =7 
n^hi/9:7^— (^df-i^x : @^m^^/v=2 : i~i : 3) T*S$^-r§ r. Je: J: 59 , 
^IB'ft:'^tl4 0 (118mg, 27%) ^#fCo 
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iH NMR (CDCls, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.58 (t, J = 4.9 Hz, 4H), 3.84 (t, J 
= 4.p Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 6.50 (dd, J = 1.9, 3.5 Hz, IH), 6.86 (d, J = 
3.5 Hz, IH), 6.94 (dd, J = 1.6, 5.1 Hz, IH), 7.09 (d, J = 1.6 Hz, IH), 7.42 (d, J = 1.9 
Hz, IH), 8.33 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M+H]+ 442. 



mmm 4 1 ] 

N- [4- - 5 -^/U^V / ^Ty^—/]y- 2 7\-'] -2- (4— 7« 

it^^3 9 (391 mg, 1.00 mmol) ^NMP (10. mL) l^'MMl^. 1 

(1.11 mL, 10.0 mmol) ^m^X. 150°CXm^MWl^f^o KJ^M^yK'^Kl^ 

^"yy^i— {^xin-is^jVK : 7<i5'yT-/V=19 : 1) •T?**^-^ 5 r. ^ {31 J; 19 s mW<L^ 
^4 1 (22.2 mg, 5%) ^#fcio 

iR NMR (CDCls, 6 ppm): 2.37 (s, 3H), 2.55 (t, J = 4.9 Hz, 4H), 3.03 (t, J = 4.6 Hz, 
4H), 3.66 (t, J = 4.9 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.2 Hz, IH), 
6.87 (dd, J = 0.8, 3.2 Hz, IH), 6.90 (dd, J = 1.3, 5.1 Hz, IH), 7.11 (d, J = 1.3 Hz, IH), 
7.44 (dd, J = 0.8, 1.9 Hz, IH), 8.32 (d, J = 5.1 Hz, IH), 9.50 (br s, IH). 
APCIMS m/z: [M+Ea+ 455. 

mmm 4 2 ] 

1- (tert—^h^i^:^/^^=-/l^) -N- [4— (2— :7yyl/) — 5 —^/U:^ V yf- 

ry^—zv- 2-^/1^] f-^y v?^-4-:*/ix;i^>f-5 K i^t^m^z) 

9(DniUi'(:i%hfi^ 2-T5/-4- (2-:7y/v) -5-^/i//}Ny y 

'f-T y— (3.58 g, 14.3 mmol) . 1 - (tert- y^h^ iy:t> /l^^:=~M - 4 — t:°-< V 
i>ly:;fJ/l^^:ym (3.27 g, 14.3 mmol) *5j;OTyBOP (8.16 g, 15.7 mmol) ^DMF 
(30 mL) IzmMV. hV =^'^/l^T^ly (4.37 mL, 31.4 mmol) ^M^X^ m^X 

mumm7kmi- h y t^j^^Tkmm^i^xj^maik&^xmrjizm^i.. m:^mm-^^^ 
^j>.xnm: x^fzM.. m^^msrxm^ l/co # ^fhtzmm.^^^ y <f yj>>^ 

^m4 2 (4.52 g, 68%). Sr#fc:. 

iH NMR (CDCls, 8 ppm): 1.45 (s, 9H), 1.60-1.80 (m, 4H), 2.20-2.28 (m, IH), 
2.49-2.58 (m, 2H), 3.00 (t, J.= 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 3.95-4.15 (m, 
2H), 6.52 (dd, J = 1.9, 3.5 Hz, IH), 6.90 (d, J = 3.5 Hz, IH), 7.43 (d, J = 1.9 Hz, IH), 
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10.28 (br s, IH). , 
APCIMS m/z: [M+H3+ 463. 

immm4 a] 

1 — ;U:^=./\^) — N— [4— (2— :7iJ/i/) — 5 V / ^ 

1 —O-x^M-^Zyti J'^T^=^;V\i°^^J v?^- 4 (5.00 g, 19.0 mmol) 

^>^^c^t2y^^>^ (80 mL) {^?^^fL. :^'fb^:^-/V (6.93 mL, 95.0 mmol) 
XIDMF (0.15 mL, 1.90 mmol) ^M^X^ M51^T-e30#Mm#bfc. Si^:;?^^ 
SJ±T-e^*ib. ^tbiLf^^M^v'^nn^^^' (2 mL) J^i^^fLfCo #e3;h./ct^ 
2 9 (DTM 1 2-T^7-4 - (2-:7y/P) - 5 -^/I^/Jn y 

y^^ry^— /l^ (2.01 g, S.OO mmol) cDt^Uv^i/ (32 mL) ^^^{^:;!jPx.-C. ^V^-eN, 

N-v^p< ^ y t°y i^^^ (97.6 mg, o.soo mmoi) ^M^x. m^xim^mw 

(--=¥i^i/ : i^li^^/V=l : 1-1 : 3) X^U-t^ ZltK^^. Umt^m 4 3 (4.96 
g, 100%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.61-1.78 (m, 4H), 2.30-2.38 (m, IH), 2.70-2.78 (m, 2H), 
2.98 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.13-4.23 (m, 2H), 5.12 (s, 2H), 
6.51 (dd, J = 1.6, 3.2 Hz, IH), 6.87 (d, J = 3.2 Hz, IH), 7.29-7.36 (m, 5H), 7.44 (d, J 
= 1.6 Hz, IH), 9.71 (br s, IH). 
APCIMS m/z: [M+H]+ 497. 



N- [4- (2-:7y/l^) - 5 -^yi/j}^ y y ^T-y^w-yp- 2 — f/v] ^J^y—/^ 

it-^m 4 3 (4.71 g, 9.50 mmol) ^-^^nxip^^^- (100 mL) \:LmU mtZ> 
y^/V (29.4 mL, 400 mmol) *5 j;t/H:7 ^/jb* v^^i^^/^^— X/Htf* (24.6 

mL, 200 mmol) ^^jnx.-C. S?fi-e^^»#bfCo S^fi:?^^28%T>'^^TxK4'ic:a 

AT?^;^ Ufc#. ?«^MJ£T-t?W*i-S ^ {s: J; «9 . J^IB>fk^#i 4 4 (1.36 g, 38%) 

IH NMR (DMSO-de, 8 ppm): 1.43-1.57 (m, 2H), 1.67-1.71 (m, 2H), 2.40-2.60 (m, 
3HD, 2.88 (t, J = 4.6 Hz, 4H), 2.95-3.00 (m, 2H), 3.77 (t, J = 4.6 Hz, 4H), 6.59 (dd, J 
= 1.9, 3.2 Hz, IH), 6.77 (dd, J = 0.8, 3.2 Hz, IH), 7.67 (dd, J =0.8, 1.9 Hz, IH). 
APCIMS m/z: [M+H]+ 363. . 

C»'M4 5] 
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'fki'o-^J 4 4 (181 mg, 0.50 mmol) ^2— :i'an — 5 — t/T / t° y (104 mg, 0.75 
mmol) P r>i^ (207 mg, 1.50 mmol) Sr 1 , 4-i:^^^^> (4 mL) 

20 : 1) T^ltMi-^ :it\^^'0. m^<t-^m4 5 (158 mg, 68%) ^m^o 
m NMR (CDCI3, 8 ppm): 1.70-1.95 (m, 4H), 2.40-2.55 (m, IH), 2.85-2.95 (m, 2H), 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.35-4.45 (m, 2H), 6.52 (dd, J = 1.9, 
3.5 Hz, IH), 6.60 (d, J = 9.4 Hz, IH), 6.87 (dd, J = 0.8, 3.5 Hz, IH), 7.45 (dd, J = 0.8, 
1.9 Hz, IH), 7.61 (dd, J = 2.2, 9.4 Hz, IH), 8.40 (d, J = 2.2 Hz, IH), 9.76 (br s, IH). 
APCIMS m/z: [M.+Ji\+ 465. 

immm 4 6], 

N- [4- (2-:7];/v) -5-^/^/j^!J y^T:/— /v-2— r/i-] - i- [5 - (p< 

6) 

mMM 4 5 t UT. 2-i5^nn-5 - -^T 7 y ^(Dft;^:? 9 

WO02/51836}c|B^(D;^^-X?#e5:^^f^: 2-i5^nn-5 - i?^ 1^ fc° y >? 

^ (144 mg, 0.75 mmol) ^ffiV^, ^t^m4 4 (181 mg, 0.50 mmol) i!}^hmW.^t^ 
#)4 6 (83.3 mg, 32%) ^#fCo 

iH NMR (CDCls, 5 ppm): 1.70-1.90 (m, 2H), 1.90-2.00 (m, 2H), 2.45-2.55 (m, IH), 
2.99 (t, J = 4.7 Hz, 4H), 3.04 (s, 3H), 3.05-3.10 (m, 2H), 3.88 (t, J = 4.7 Hz, 4H), 
4.41-4.51 (m, 2H), 6.52 (dd, J = 1.9, 3.2 Hz, IH), 6.63 (d, J = 9.2 Hz, IH), 6.87 (d, J 
= 3.2 Hz, IH), 7.45 (d, J = 1.9 Hz, IH), 7.87 (dd, J = 2.4, 9.2 Hz, IH), 8.63 (d, J = 
2.4 Hz, IH), 9.51 (br s, IH). 
APCIMS m/z: [M-l-H]+ 518. 

Lmmm4 7] 

N- [4- (2-:7y/V) - 5 -^/k*:y y^T>^— /V-2-'l'/V] -1- (5-=^ 

mmm 45 1 mm^ vx. 2-i^nvt-5 --yr / y V'>'(o^t> «9 (c: 2 - ^ n n 

-5-^M3t°y ^J^y (238 mg, 1.50 mmol) ^ffiV^, \\L-^m4 4 (145 mg, 0.400 
mmol) d^bMIB'fb'^i^4 7 (78.5 mg, 41%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.75-1.95 (m, 4H), 2.40-2.55 (m, IH), 2.90-3.00 (m, 2H), 
3.00 (t, J = 4.6 Hz, 4H), 3.80-3.90 (m, 2H), 3.89 (t, J = 4.6 Hz, 4H), 6.52 (dd, J = 1.9, 
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3.5 Hz, IH), 6.76 (dd, J = 4.6, 8.1 Hz, IH), 6.88 (dd, J = 0.8, .3.5 Hz, IH), 7.45 (dd, J 
= 0.8, 1.9 Hz, IH), 8.13 (dd, J = 1.8, 8.1 Hz, IH), 8.32 (dd, J = 1.8, 4.6 Hz, IH), 9.70 
(br s, IH). 

APCIMS m/z: [M+H]+ 485. 



N- [4- (2--yvM -s-^/V/jsy y^ry^— /v-2--f7i-] -1- (3-:=^ 

f a y v^^/- 2 — {/U) t:°-< V v^V- 4 -;^7/V4^>f- 5 K (^h^^ 4 8). 

5 tmm^l^X. 2 P n- 5 -v-T/ \f V iy>'COi-\t>'0 - ^ u ^ 
— 3 — ^ b n t° y S^^- (238 mg, 1.50 mmol) ^ffiV^, ih-^^A 4 (145 mg, 0.400 
mmol) ;5^?3+lfa'fb'g^i^4 8 (76.0 mg, 39%) ^'^fz., 

iH NMR (CDCI3, 8 ppm): 2.37 (m, IH), 2.54 (t, J = 4.9 Hz, 4H), 3.03 (t, J = 4.6 Hz, 
4H), 3.66 (t, J.= 4.9 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.50 (dd, J = 1.6, 3.2 Hz, IH), 
6.86 (dd, J = 0.8, 1.6 Hz, IH), 6.89 (dd, J = 1.6, 5.1 Hz, IH), 7.10 (d, J = 1.6 Hz, IH), 
7.43 (dd, J = 0.8, 1.6 Hz, IH), 8.31 (d, J = 5.1 Hz, IH), 9.50 (br s, IH). 
APCIMS m/z: [jV[+Hl+ 485. 
[^Jfe#!l4 9] 

N- [4- (2-:7y/i') - 5-^/v/Ky y^Ty'-/v-2-^/v] - 1 - (2 — 1:° 
y 5 i^rriyi^) if^y ^Ji^- 4 -:^/V/j?=3rf-^ K iih-^mA 9) 

IIJgM4 5 bWim^X^X. 2-^xiu-^--^T J }f ^) V^l^(Di\^V) \z.2 - ^ n x:i 
t:° y 5 (172 mg, 1.50 mmol) ^fflV^, it^mA 4 (145 mg, 0.40 mmol) t^h 
mmt^^AQ (87.5 mg, 50%) ^#f^o 

iH NMR (CDCI3, 5 ppm): 1.72-1.78 (m, 2H), 1.85-1.95 (m, 2H), 2.40-2.50 (m, IH), 
2.83-2.89 (m, 2H), 2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.72:4.80 (m, 
2H), 6.49 (t, J = 4.9 Hz, 2H), 6.51 (dd, J = 1.6, 3.5 Hz, IH), 6.87 (dd, J = 0.8, 3.5 Hz, 
IH), 7.45 (dd, J = 0.8, 1.6 Hz, IH), 8.30 (d, J = 4.9 Hz, IH), 9.54 (br s, IH). 
APCIMS m/z: [M+H]+ 441. 

lumm^ 0] 

N- [4- (2-:7y/l^) -5-^;V:^]) J^ry^—;V-2 — f/V] -1- (2-fc° 
y ^>=.;V) y ^Jly- 4 -iO/V^^"^ % K {i^-^m 5 0 ) 

IIMM4 5 tmm^X^X. 2-i^nn-5->-T7 fy i^^-Oftt^t) ^31 2 n n 
v^^ (0.69 mL, 0.75 mmol) SrffiV^, ih^^A 4 (181 mg, 0.5 mmol) d^fe^ 
mit^m 5 0 (37.5 mg, 17%) Sr#fCo 

iH NMR (DMSO-de, 5 ppm): 2.91 (t, J = 4.6 Hz, 4H), 3.30-3.40 (m, 4H), 3.45-3.50 
(m, 2H), 3.55-3.65 (m, 2H), 3.78 (t, J = 4.6 Hz, 4H), 4.72-4.76 (m, IH), 6.55 (d, J = 
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9.2 Hz, IH), 6.60 (dd, J = 1.9, 3.2 Hz, IH), 6.82 (dd, J = 0.8,. 3.2 Hz, IH), 7.68 (dd, J 
= 0.8, 1.9 Hz, IH), 8.01 (dd, J = 2.4, 9.2 Hz, IH), 8.75 (d, J = 2.4 Hz, IH), 12.26 (br 
s, IH). 

APCIMS m/z: [M+H]+ 441. 

mMm 5 1] 

1- (6-^t3a t"y ^ v?>'-4--f/l-) -N- [4- (2-:7y/l/) -5-^/V'/j> 



'MM\3\A ^ tW\W^\^X. 2 -y.n n- 5 -v^ry t:°y v?>'(Z)ftt?'9 (^4. 6-iy 
^ n n t:° y ^ -^^z (298 mg, 2.00 mmol) ^fflV^, 'fb'^^) 4 4 (361 mg, 1.00 mmol) 

t^^mmt^m^ 1 (356mg, 75%) ^#fco 

iH NMR (CDCI3, 8 ppm): 1.70-1.90 (m, 4H), 2.40-2.55 (m, IH), 2.84-2.93 (m, 2H), 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.28-4.38 (m, 2H), 6.50 (s, IH), 
6.53 (dd, J = 1.9, 3.5 Hz, IH), 6.88 (d, J = 3.5 Hz, IH), 7.45 (d, J = 1.9 Hz, IH), 8.37 
(s, IH), 10.24 (br s, IH). 

APCIMS m/z: [35C1M+H1+ 475, [37C1M-I-H]+ 477. 
[^»J5 2-] 

N- [4- (2-7y/v) -5-^/v/j>y y^ry'—zv- 2-^/1^3 - i- (4-t:° 

y ^ y v?^- 4 ^ K (^ft^-a-^^ 5 2 ) 

{tl-^^lS 1 (300 mg, 0.63 mmol) ^a^^J^yw-^p (10 mL) (d^lfL. 10%/~^9v^ 

^^i^-^^ (500 mg) ^M^x^ 7}^m^m%T. muxmmm.w\.f^. ^m^^^ 

=7^ Y^m LTMii Ls li?S^MJ±Tt:®*i-§ ^ J; t9 . t^lB-fb-^^i 5 2 (213 
mg, 77%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.70-1.90 (m, 2H), 1.90-2.05 (m, 2H), 2.45-2.55 (m, IH), 
2.99 (t, J = 4.6 Hz, 4H), 3.00-3.05 (m, 2H), 3.88 (t, J = 4.6 Hz, 4H), 4.37-4.47 (m, 
2H), 6.50-6.54 (m, 2H), 6.86 (d, J = 3.2 Hz, IH), 7.45 (d, J = 1.6 Hz, IH), 8.21 (d, J 
= 6.2 Hz, IH), 8.60 (s, IH), 9.20 (br s, IH). 
APCIMS m/z: [M4-H]+ 441. 

mmm 5 3 ] 

1— {Q—'i^X2vi—'a—\f])y^J:=.;V) — N- [4— (2-:7y/V) -5—^;^-^]) 

n n f y ^i^i^ (298 mg, 2.00 mmol) ^ffiV^, 4 4 (361 mg, 1.00 mmol) 

ii^hWrnt-^ms S (299mg,63%) ^#fCo 

m NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 2.45-2.55 (m, IH), 2.90-3.05 (m, 2H), 
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2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.29-4.39 (m, 2H, 2H), 6.52 (dd, J 
= 1.6, 3.5 Hz, IH), 6.87 (dd, J = 3.5 Hz, IH), 6.91 (d, J = 9.4 Hz, IH), 7.21 (d, J = 
9.4 Hz, IH), 7.45 (d, J = 1.6 Hz, IH), 9.56 (br s, IH). 
APGIMS m/z: [35C1M+H]+ 475, [37C1M+H1+ 477. 

mmm 54]-' 

1— T-fe^/v— N— [4— (2-y]);i-) — 5 -^/V/js y y ^ry'— /i^- 2--Y/i^] 

it-B-¥d4 4 (145 mg, 0.400 mmol) v?:/ (5 mL) IcW-MV. ^7^©^^ (0.19 

mL, 2.00 mmol) ^iJU^X. ^?ai?2B#M^# b/Co RJt^m^UJ±T-VmmV. #b 
tLfc^S^^/y ;^<5^Vv;5^7yi^y n-^ h^^V^^— (@^g?^5^/V : ^^5^7-/1^=9 : 1) 

J: t) . s 4 (40.o mg, 25%) ^#fco 

m NMR (CDCI3, 5 ppm): 1.60-1.95 (m, 4H), 2.11 (s, 3H), 2.40-2.55 (m, IH), 
2.60-2.80 (m, IH), 2.98 (t, J = 4.6 Hz, 4H), 3.00-3.15 (m, IH), 3.88 (t, J = 4.6 Hz, 
4H), 3.88-3.95 (m, IH), 4.57 (d, J = 13.5 Hz, IH), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 
6.86 (dd, J = 0.8, 3.5 Hz, IH), 7.45 (dd, J = 0.8, 1.9 Hz, IH), 9.18 (br s, IH). 
APGIMS m/z: DVH-H1+ 405. 
LMMm 5 5 ] 

1- (N, N-v^^^/P:*/W^^-r/l^) -N— [4- (2-:7y/^) —5-^/1^:^]) 

y 2 — r /t-] 1:°^ y 4 ^ k {Wi^-^m 5 5 ) 

^ y (1.54 mL, 10.0 mmol) . h y ^^/VT ^ >- (4.18 mL, 30.0 
mmol) *3j;t)«N, N — i/y ^/V:*/W^^^/V=y n y K (2.20 mL, 24.0 mmol) 

#bfcift. :^ nn:^7l.i^T^tttHL-fCo W^ii ^ lmol/L«. tSfO^^yX^^ b y f> 

: g^m^^/v=i : 1) -e|»^i-5i^i;iJ; t)^ i- (N, N-::;?y 

^■^^^'I'/V) t''-<y v?^-4-;i;/W;afV^az^/l- (2.28 g, 100%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.26 (t, J = 6.9 Hz, 3H), 1.65-1.76 (m, 2H), 1.85-1.94 (m, 

2H), 2.41-2.85 (m, IH), 2.77-2.85 (m, 2H), 2.83 (s, 6H), 3.59-3.65 (m, 2H), 4.14 (q, 

J = 6.9 Hz, 2H). 

X@2 

x@ll?#e)4^fcl - (N, N-v^y ^/v:^7/w-^^-r/i-) t°-<y v^:/-4-:^7/i-/K 

^-m^^/V (2.28 g, 10.0 mmol) ^y^J^y—Zl- (30 mL) tTk (10 mL) (T^^i-^^j^ 
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Jd^^fb. Tkm^it V^^M^—Tk^um (2.10 g, 50.0 mmol) ^ABx.T. S?a-e30^W 

^^MJS TT'M*-t" 1- (N, N-i/p< "^yv;* /v^^^^^ /v) U 

^--4 (830mg, 42%) 

iH NMR (CDCI3, 5 ppm): 1.68-1.79 (m, 2H), 1.91-1.97 (m, 2H), 2.46-2.54 (m, IH), 
2.80-2.85 (m, 2H), 2.82 (s, 6H), 3.58-3.66 (m, 2H). 

X@3 

X^2-e#btl^cl- (N, N - /U-) t;°^ y i;?^/- 4 -;(7 7l/73^' 

(300 mg, 1.50 mmol) ^Z^^ t2 ti ;^ ^ ly (15 mL) fcl^^f ii:^!^^^;^^/^ (0.547 

mL, 7.50 mmol) ^ijux.x. MmMmTxi^mmwvfc. Rj^L^m^uj^rxmmv. 

#bttfcaS^^nn/i>/kA (5 mL) (ei^^b/Co #b;Jx/c^lt^^JiM 2 9 <7)X 
@lt?#£>tbS2-T5:y-4- (.2-7!J/l') - 5 -^/>:^V y ^T^^/l^ (126 
mg, 0.50 mmol) Ofc:°yi^i^ (10 mL) mmKUaX-X, mm.Xmmm:W.Vtio SiS 

/ — /v=9 : 1) xi^m-r^ ^b\z.^^, mm\:.-^m 5 5 (171 mg, 8i%) 

IH NMR (CDCI3, 6 ppm): 1.60-1.95 (m, 4H), 2.35-2.50 (m, IH), 2.70-2.80 (m, 2H), 
2.83 (s, 6H), 3.00 (t, J = 4.3 Hz, 4H), 3.68 (d, J = 13.5 Hz, 2H), 3.88 (t, J = 4.3 Hz, 
4H), 6.51 (dd, J = 1.6, 3.2 Hz, IH), 6.86 (dd, J = 0.5, 3.2 Hz, IH), 7.44 (dd, J = 0.5, 
1.6 Hz, IH), 9.54 (br s, IH). 
APCIMS m/z: [M-l-H]+ 434. 

mmm 5 6] 

N- [4- (2-:7y/^) - 5 -^/v/f^y /=5=-Ty^— /V- 2-'</v] -i-^/v/jNy 

y y 4 ^ K ({^-^4^ 5 6) 

Il»!l5 5 t n^\^\-X. N, l^-i^y^^;V-^;Vy^^^ /V=^^vi y K'D'f-t*^ 9 (cl^ 
/V^iJ^ y y ;;{;/k7j<:^/V'=>? n y K^fflV^,^;teM 2 9 (DX© 1 T-#e>;^5 2 - T 5: y - 
4- (2-7y/V) - 5 -^/P*; y y /V (126 mg, 0.50 mmol) f)^ hWMit 

5 6 (167 mg, 72%) ^^ti. 
m NMR (CDCI3, 8 ppm): 1.60-1.90 (m, 4H), 2.30-2.50 (m, IH), 2.65-2.85 (m, 2H), 
2.99 (t, J = 4.3 Hz, 4H), 3.26 (t, J = 4.3 Hz, 4H), 3.68 (t, J = 4.3 Hz, 4H), 3.66-3.76 
(m, 2H), 3.88 (t, J = 4.3 Hz, 4H), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.87 (d, J = 3.5 Hz, 
IH), 7.44 (d, J = 1.9 Hz, IH), 9.73 (br s, IH). 
APCIMS m/z: [M+HI+ 476. - 
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N- [4- -d-'^ju:^]) y^Ty-'/i^- 2— 4/^^1-1 -y<^:y:^ 

i5'>'><./l-/}N::^7^=:i^ n y K^r^BV^, ^Jfef^ij 2 9 (DX@ 1 Tit 2 -T 5; 7 - 4 - 

( 2 - :7 y /U-) - 5 y / /l^ (126 mg, 0.50 mmol) hUMh^^ 

5 7 (123 mg, 56%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.80-2.00 (m, 4H), 2.35-2.50 (m, IH), 2.70-2.85 (m, 2H), 
2.80 (s, 3H), 2.99 (t, J = 4.3 Hz, 4H), 3.76 (ddd, J = 3.8, 3.8, 14.6 Hz, 2H), 3.88 (t, J 
= 4.3 Hz, 4H), 6.52 (dd, J =1.9, 3.5 Hz, IH), 6.87 (d, J = 3.5 Hz, IH), 7.45 (d, J = 
1.9 Hz, IH), 9.67 (br s, IH). 
APCIMS m/z: [M+H]+ 441. 
[«^J5 8] 

1- (N, N—z^pif'/i-:^/uyT^4/^) — N- [4- (2—yVM -5-^/1-:^ 

UMm 5 5 i! bTs N, N- v^7« 9^/i-:^/w^^^/v=i^ n y Y(D\\t> "0 \cn, 

(2-:7y/l') -5 -^/V/js y / (126 mg, 0.50 mmol) 

<bW:^ih^^ 5 8 (103 mg, 44%) ^#yto 

iH NMR (CDCI3, 5 ppm): 1.70-1.95 (m, 4H), 2.25-2.45 (m, IH), 2.70-2.85 (m, 2H), 
2.83 (s, 6H), 2.99 (t, J = 4.6 Hz, 4H), 3.78 (ddd, J = 3.8, 3.8, 14.8 Hz, 2H), 3.89 (t, J 
= 4.6 Hz, 4H), 6.52 (dd, J = 1.9, 3.2 Hz, IH), 6.87 (d, J = 3.2 Hz, IH), 7.44 (d, J = 
1.9 Hz, IH), 9.75 (br s, IH). 
APCIMS m/z: \M+H\+ 470. 

immm 59] 

4-:7^n^7«^/i/-N— [4- (2-:7y/v) — 5 -^/V)!jNy y^ry— /p- 2— ^ 

/V] ^^^XT5 K (^t^^5 9) 

4 ->^P^y (2.24 g, 10.4 mmol) ^ h/V^^" (80 mL) tcl^^b. 

mt^:^^^^ (7.59 mL, 104 mmol) ^l3nx.X. mmMmTX^e^mmWl^fCo RJit^ 

m^m)^-fxmmvtco ^hntcmm^THF (50 mD i^^mv. mmm2 9(DiL 

U 1 -e#btL-5 2 -T ^/-4- (2-:7y/w) - 5 -^/^7j> y / ^t^— /i- (2.00 

g, 7.97 mmol) *3 J;tJ« h y :n5^/VT 5: (1.67 mL, 12.0 mmol) :$SXXJ^N, N-v^ 
y^/^T5 y t°y i^^^ (97.6. mg, 0.800 mmol) ^IJUplX, ^WM^TXimmWiW 
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n ts;VJ^ : ^^=^"^^1^=9 : 1) XmU^^ ^ ^ J; ^9 . mm^h^<^ 5 9 (3.29 g, 92%) 

m NMR (CDCI3, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 4.59 (s, 
2H), 6.40 (dd, J = 1.6, 3.2 Hz, IH), 6.79 (d, J = 3.2 Hz, IH), 7.25 (d, J = 1.6 Hz, IH), 
' 7.43 (dd, J = 2.2, 8.6 Hz, 2H), 7.83 (dd, J = 2.2, 8.6 Hz, 2H), 10.56 (br s, IH). 

iMmm 6 0] 

N- [4- (2-:7y/lx) -5-^/^7j^ij y^xy'— /V-2--f/]/] - 4- i^ s,^^ 

it^m5 9 (448 mg, 1.00 mmol) ^DMF (4 mL) ^^?§^?L. ^ ^'y^— /V (204 
mg, 8.00 mmol) ^^JP;tT. 65°Ct?2B#Wii# bfCo S^&^i^7KS:JPx.T. §^^^9^ 

n n : ^ ^ / — /k=20 : 1) X^mir^ Z.h\^^'0 . mm\L^^!ii 6 0 (348 mg, 

80%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 5.23 (s, 
2H), 6.52 (dd, J = 1.9, 3.2 Hz, IH), 6.88 (d, J = 3.2 Hz, IH), 6.93 (s, IH), 7.15 (s, 
IH), 7.28 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 1.9 Hz, IH), 7.61 (s, IH), 7.90 (d, J = 8.4 
Hz, 2H), 9.45 (br s, IH). 
APCIMS m/z: [M+H3+ 436. 

\MM\n 6 1 ] 

N- [4- (2-:7y/^) -5-^yl/2jNy y^Ty—/V- 2-^/1^] -4- (4-t 
Kn^i/t°-<p i;^^7 7<^/V) -<>-XT^ K ({k-^#)6 1) 

v'^'^b^j;!/! , 4 --:^;^^f-V^^t^■€t^.ffiV^, 'fb-^i^ 5 9 (448 mg, 1.00 
mmol) id^bt^lB'ft^'a'^ie 1 (351mg, 75%) Sr#fCc 

iH NMR (CDCI3, 8 ppm): 1.50-1.70 (m, 3H), 1.88-1.93 (m, 2H), 2.14-2.22 (m, 2H), 
2.72-2.76 (m, 2H), 3.03 (t, J = 4.5 Hz, 4H), 3.55 (s, 2H), 3.70-3.75 (m, IH), 3.90 (t, 
J = 4.5 Hz, 4H), 6.49 (dd, J = 1.9, 3.2 Hz, IH), 6.86 (d, J = 3.2 Hz, IH), 7.41 (d, J = 
1.9 Hz, IH), 7.46 (d, J = 8.1 Hz, 2H), 7.86 (d, J = 8.1 Hz, 2H), 9.70 (br s, IH). 
APCIMS m/z: [m:-I-H]+ 469. 

■ {.mm^ 2] 

N- [4- (2-:7y7i-) y^rywi'-2-^/v] -4- (^/v:^ 
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1, 4~i^^^-t>^^th^tim\^\ 9 (448 mg, 1.00 mmol) ^^^mmt 

6 2 (36.5 mg, 8%) ^^tCo 
iH NMR (CDCI3, 5 ppm): 2.46 (t, J = 4.6 Hz, 4H), 3.03 (t, J = 4.6 Hz, 4H), 3.57 (s, 
2H), 3.73 (t, J = 4.6 Hz, 4H), 3.90 (t, J = 4.6 Hz, 4H), 6.50 (dd, J = 1.6, 3.5 Hz, IH), 
6.87 (dd, J = 0.8, 3.5 Hz, IH), 7.44 (dd, J = 0.8, 1.6 Hz, IH), 7.49 (d, J = 8.1 Hz, 2H), 
7.86 (d, J = 8.1 Hz, 2H), 9.51 (br s, IH). 
APCIMS m/z: [M+H]+ 455. 

immm e s ] 

N- [4- (Z-yV/l^) -S-^/V/JnI; y^7-y-^y^_2 — f/W] -4- [N- (2 
- p< b ^ iXrc^^/V) - N - p« ^/l^T ^l^XT ^ K 6 3 ) 

iymg=-/v) -N-p^f^/PTS: :/*5J;t>*i, 4-v?;e-=^i^v^-^tL-?ftLffiv\ 'fb-a-i^s 

9 (448 mg, 1.00 mmol) ^^b^lS'ft'^i^a 3 (173 mg, 38%) ^#fCo 
iH NMR (DMSO-de, 8 ppm): 2.74 (s, 3H), 2.94 (t, J = 4.6 Hz, 4H), 3.16-3.39 
2H), 3.31 (s, 3H), 3.70-3.73 (m, 2H), 3.79 (t, J = 4.6 Hz, 4H), 4.36 (d, J = 13.5 Hz, 
IH), 4.48 (d. J = 13.5 Hz, IH), 6.62 (dd, J = 1.6, 3.2 Hz, IH), 6.84 (d, J = 3.2 Hz, 
IH), 7.70 (d, J = 3.2 Hz, IH), 7.73 (d, J = 8.1 Hz, 2H), 8.18 (d, J = 8.1 Hz, 2H). 
APCIMS m/z: [M+H]+ 457. 

iMMm 6 4] 

N- [4- (2-:7y/v) - 5 -^/i-/}^ y y ^ry'— /V- 2 --Y/i^] -4- {2—-^ 

dp y t:°-< y V?/ 7< ^-^XT ^ K i^h^^^ 6 4) 

X@l 

60%7J<^^b':^ b y •^A (600 mg, 15.0 mmol) ^DMF (30 mL) (^^^^^^t. 2- 

K^- (1.49 g, 15.0 mmol) ^m:tx. mw^^so^mmw^fco Rjt^m-B-m^ 

4->^^n^^^/V^S#Mp«^/V (2.29 g, 10.0 mmol) CDDMF (10 mL) MW^Iiia 

m-r^ :itKXV), 4- (2 -:^=¥ y\^^Vi^y y (2.47 g, 

100%) ^^fco 

iH NMR (CDCI3, 5 ppm): 1.74-1.85 (m, 4H), 2.46-2.51 (m, 2H), 3.20-3.22 (m, 2H), 
3.91 (s, 3H), 4.64 (s, 2H), 7.31 (d, J = 8.0 Hz, 2H), 8.00 (d, J = 8.0 Hz, 2H). 
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xm 1 -C# b tbfd 4 - ( 2 y}i°^Vi^y ?^ ^M^m?^ (2.47 g, 

10.0 mmol) ^^i^ry— /l^ (30 mL) ^tK (10 mL) (Om-^I^Ml^l'M^l^. TkWit^V 
^^A— 7K?Pi^ (2.10 g, 50.0 mmol) ^:ftP;tT. m^^^SO^mmWl^t^o KltM^ 

^^tKX^. 4- (2-;^^y t^-^y v^7p«^/P) (629mg,27%) ^# 

iH NMR (DMSO-de, 5 ppm): 1.69-1.75 (m, 4H), 2.27-2.34 (m, 2H), 3.14-3.22 (m, 

2H), 4.56 (s, 2H), 7.31 (d, J = 8.4 Hz, 2H), 7.90 (d, J = 8.4 Hz, 2H). 

XS3 

X@2-e#btLfci4- (2-:t^y\i'^]}i^y?^f-/l^) (233 mg, 1.00 

mmol) ,^i^^vtupi^:y (lOmL) .^d^f^L. mh'^'^^/^ (5 mL) ^iB^X. M 

(5 mL) \z.mm\^ft.o '^hfhfzLmm^mmm 2 9 ox@ 1 -e#btb6 2 -r ^ y - 

4- (2-7!;/V-) -5-^7^*jy y^Ti/— /V (126 mg, 0.50 mmol) (DtfU v^V 

(10 mL) mm\^M^x^ mKxmmmw\^fz.o Kj^M^wsrrxmmi^. 

fc^SSrv-y (iJr n : p« ^ 7 — /l'=20 : 1) 

^t\^ii^. llfS-fk^tl 6 4 (68.3 mg, 29%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 1.81-1.84 (m, 4H), 2.48-2.51 (m, 2H), 3.03 (t, J = 4.6 Hz, 
4H), 3.22-3.26 (m, 2H), 3.90 (t, J = 4.6 Hz, 4H), 4.66 (s, 2H), 6.51 (dd, J = 1.9, 3.5 
Hz, IH), 6.88 (dd, J = 0.5, 3.5 Hz, IH), 7.45 (dd, J = 0.5, 1.9 Hz, IH), 7.67 (d, J = 
13.5 Hz, 2H), 7.87 (d, J = 13.5 Hz, 2H), 9.45 (br s, IH). 
APCIMS m/z: DV[-i-H]+ 467. 

immm e 5 ] 

N- [4- (2-:7y/k) - 5 -^/v/jNy y^ry*— /i^- 2—1' 71^] -4- (2-;^ 

2 9 (DXa 1 X%hf^^ 2 -T 5 7-4 - (2-:7y/V) - 5 -^/l^*: ]} 
/^rV—;V (126 mg, 0.50 mmol) t-^h^W^Ys-^^fiQ ^ (66.2 mg, 29%) Sr#f::o 
iH NMR (CDCla, 6 ppm): 3.02 (t, J = 4.6 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 5.21 (s, 
2H), 6.20 (ddd, J = 1.4, 6.5, 6.5 Hz, IH), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.65 (dd, J = 
1.4, 8.6 Hz, IH), 6.87 (dd, J = 0.8, 3.5 Hz, IH), 7.28 (dd, J = 2.2, 6.5 Hz, IH), 7.36 
(ddd, J = 2.2, 6.5, 8.6 Hz, IH), 7.43 (d, J= 8.4 Hz, 2H), 7.45 (dd, J = 0.8, 1.9 Hz, 
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IH), 7.88 (d,' J = 8.4 Hz, 2H), 9.44 (br Sj IH). 
APCIMS m/z: CM:+H]+ 463. 
[^W!l6 6] 

N- [4- (2-y]}/l^) -5- i4—;^^/]y}i'^^Z?-y-l — fM ^TyWv— 
2— Y/H t°y ^;?i/-4-;^/V4?^1^5 K ({[^-^^1^6 6) 

^JiM2 9 ^l^^tt-bT. ^/V/i^y ^'O'f-^t^i? (^1 -T^^/l-f-^^v^^/ (0.51 mL, 
4.56 mmol) ^fflV^, 7 Tit btL'S'fb'g^^I g (224 mg, 0.91 mmol) ;0^btMIB 

-fb-g-^i) 6 6 (108 mg, 32%) 

iH NMR (GDCI3, 5 ppm): 2.47 (s, 3H), 2.70-2.81 (m, 4H), 3.10-3.19 (m, 4H), 6.40 
(dd, J =1.8, 3.3 Hz, IH), 6.76 (d, J = 3.3 Hz, IH), 7.28 (d, J = 1.8 Hz, IH), 7.66 (d, J 
= 6.1 Hz, 2H), 8.74 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M-l-H]+ 370. 

[^»y6 7] 

N- [5- (4-a^^/H::°^7v^>'- 1 f/V) -4- (2-:7y/V) 'J-T^—fV- 

2 --r fV\ y V?:/- 4 -:*/V7}^>i^ ^ k {{Y.-^m e 7 ) 

%W^\ 29 t bT. ^/V:^ y >'(D'f-^:b»9 JJl 1 i^^^ (1.18 mL, 

8.50 mmol) %fflV^, ##^J 7 -e#e>n^'fb'^i^ g (417 mg, 1.70 mmol) /O^fj^lB 
-fh-a^^I 6 7 (319 mg, 49%) ?f#fc:o 

iH NMR (CDCls, 6 ppm): 1.14 (t, J = 7.2 Hz, 3H), 2.52 (dd, J = 7.2, 14.5 Hz, 2H), 
2.64-2.68 (m, 4H), 3.07-3.10 (m, 4H), 6.42 (dd, J = 1.8, 3.3 Hz, IH), 6.80 (dd, J = 
0.6, 3.3 Hz, IH), 7.29 (dd, J = 0.6, 1.8 Hz, IH), 7.67 (dd, J = 1.7, 4.4 Hz, 2H), 8.76 
(dd, J = 1.7, 4.4 Hz, 2H). 
APCIMS m/z: [M-l-H]+ 384. 

mmm as] 

N- [5- (4-^>-v^/vt:''^7-:^>'- 1 — f/v) -4- (2-:7y/i^) ^Ty—/i- 
t°y v^>^-4-:;&/^^>i^5: K (^b-^J^as) 

X@l 

^mm 2 9 (DXM 1 1 mmK ut. ^/w*: y :^(Di^t> «9 i — -s^^- 

(3.46 mL, 19.9 mmol) ^^V^, 0^m7 X^^bfl^^t^lli^ s (1.00 g, 4.08 mmol) 
:^>h2-T^y-5- (.4—<l^Z^/U}i°^9-Jl^-l — f/V) -4- (2-7y/V) 
^T)/— 7V (1.09 g, 78%) ^#fCo 

iH NMR (CDCls, 5 ppm): 2.60-2.63 (m, 4H), 2.88-2.91 (m, 4H), 3.57 (s, 2H), 4.91 
(br s, 2H), 6.46 (dd, J = 1.8, 3.5 Hz, IH), 6.85 (dd, J = 0.9, 3.5 Hz, IH), 7.26-7.34 (m, 
5H), 7.40 (dd, J = 0.9, 1.8 Hz, IH). 
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urn. 2 

(4-^VS^/V't°'^^i^^— 1 — O^) -4- (2-:7y/V) 9^Ty'— /V (SOOmg, 
1.46 mmol) :^>hBW.^\:^<^ 6 8 (359mg,-55%) ^#fCo 

iH NMR (CDGlg, 5 ppm): 2.70-2.88 (m, 4H), 3.09-3.23 (m, 4H), 3.74 (s, 2H), 6.41 
(dd, J = 1.8, 3.3 Hz, IH), 6.75 (d, J = 3.3 Hz, IH), 7.30-7.43 (m, 6H), 7.67 (d, J = 6.2 
Hz, 2H), 8.75 (d, J = 6.2 Hz, 2H). 
ESIMS m/z: [M+H]+ 446. 

immm e 9 ] 

4-:fy/i^^^-^^ K (ih^me 9) 

mmm 29 1 mm^ u-c. ^/u:^ y ycDi-^^ 19 ^z.^^y^^/v:^ v (1.03 mL, 10.2 

mmol) 0^m7X-^^htl^ih-^^g (500 mg, 2.04 mmol) t^hm§E,ih^ 

#16 9 (593 mg, 78%) ^#fe:o 

iH NMR (CDCI3, 5 ppm): 2.84:2.87 (m, 4H), 3.25-3.28 (m, 4H), 6.45 (dd, J = 1.8, 
3.5 Hz, IH), 6.81 (d, J = 3.5 Hz, IH), 7.34 (d, J = 1.8 Hz, IH), 7.69 (dd, J = 1.7, 4.6 
Hz, 2H), 8.78 (dd, J = 1.7, 4.6 Hz, 2H), 10.2 (br s, IH). 
APCIMS m/z: |MH-Hl+ 373. 

imMm 7 0 ] 

N- [4- (2-7y/v) -5- (i-:t^y=^:^^/i^^^v y) ^rV—fV-2-4 

;V\ t° y -Ji^- 4 --^^VTfs-s^-^ % K iAY^^m 7 0 ) 

xmi 

^»!J6 9\Z.id\^X^mW-t LT#fetL5 7-4 - (2-7y/W - 5- 

=f-yr^;V7^^) J ^Ty—;l- (972 mg, 3.64 mmol) ^i^^ n n 7^ ^ >- (18 mL) 

Mv. m-^ in nii^mwm (1.32 g, 7.63 mmol) ^Mx.x^ mu.ximwim.w^f^o 

U ^^^MiiT-eW*b/Co #p3tLfciaStr^>y ;^<5^Vv:;&^A>^n-^ ^^5^^^:7>r- 
(i^^^^;^^/VA:7«^y— /V=50:l) -e*t^i-5;i^{cij;i9. 2-T5:y-4- (2 
-7 y /V) - 5 - (1 -:^^y^yr=e;V'^ ]) /) ^T^'^/V (724 mg, 70%) ^#fco 
1M2 

mmm 1 1 mm\-^ ut. 'Tl-^j^ a (Df^t> y) \z.ium. i T'#fetbfc 2-r5y-4- 

(2-:7y/i.)-5-(l - y ^;t^/V2J^ y y ) y'— (724 mg, 2.55 mmol) 
■fi^hU^ih-^^Ol 0 (752mg, 76%) ?r#fCo 

iH NMR (DMSO-de, 8 ppm): 2.93-3.33 (m, 8H), 6.61 (dd, J = 1.8, 3.3 Hz, IH), 6.88 
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(d, J = 3.3 Hz, IH), 7.70 (d, J = 1.8 Hz, IH), 7.97 (d, J = 6,2 Hz, 2H), 8.79 (d, J = 

6.2 Hz, 2H). 

APCIMS m/z: [M+H3+ 389. 

immm 71] 

N- [5- (1, 1 -v?:^df-y^;^cE./i.7}Ny /) -4- i2-yVM ^r9—;V- 

IVT^ y y -/—;V(D'^t> K) Q9f)> hWMit-^^ 7 l (365 mg, 48%) 

iH NMR (CDCI3, 5 ppm): 3.21-3.24 (m, 4H), 3.52-3.56 (m, 4H), 6.47 (dd, J = 1.8, 

3.3 Hz, IH), 6.74 (d, J = 3.3 Hz, IH), 7.42 (d, J = 1.8 Hz, IH), 7.76 (d, J = 6.1 Hz, 
2H), 8.80 (d, J = 6.1 Hz, 2H). 

APCIMS m/z: IM+H1+ 405. 

mmm 7 2 ] 

N- [4- (2-:7y/!^) -B-f-^y v^/^^ry— /v-2— T/v] fyi^i/-4- 

tl/V-^^-^^ Y (^t^H^T 2) 

MMm 2 9 t bT. ^/U:^ y :y(DWt> «9 K y v^^ (0.740 mL, 7.44 

mmol) ^MV^. ##M7-e#fett^'fb^#>g (365 mg, 1.49 mmol) t^hWmh-^ 

7 2 (354 mg, 67%) ^#fc<, 
iH NMR (CDCI3, 6 ppm): 1.59-1.62 (m, 2H), 1.72-1.79 (m, 4H), 2.92-2.96 (m, 4H), 

6.34 (dd, J = 1.8, 3.3 Hz, IH), 6.72 (d, J = 3.3 Hz, IH), 7.14 (d, J = 1.8 Hz, IH), 7.65 
(d, J = 6.1 Hz, 2H), 8.67 (d, J = 6.1 Hz, 2H). 

APCIMS m/z: [M-H]" 353. 

mmm 73] 

N- [4- (2-:7y/v) -5- {2-?^^jv\f^^) -Jy) ^rV—;v-2 — f/v] 
t" y -Jiy- 4 -ti;vit^^-^ % K (-fh-a-^ 7 3 ) 
HJiM 2 9 i nWi^ bT. y ^-cD-f^t) tp'tCl 2 ^/I't'^y (0.750 mL, 

6.35 mmol) ^nmTQ"^h^M\L-^^ % (312 mg, 1.27 mmol) ii^hW.^ 
it^m 7 3 (155 mg, 33%) ^#fCo 

iH NMR (CDCI3, 6 ppm): 1.00-1.02 (m, 3H), 1.40-1.51 (m, 2H), 1.66-1.83 (m, 4H), 
2.65-2.80 (m, 2H), 3.07-3.11 (m, IH), 6.29 (dd, J = 1.8, 3.3 Hz, IH), 6.94 (d, J = 3.3 
Hz, IH), 7.08 (d, J = 1.8 Hz, IH), 7.65 (d, J = 6.1 Hz, 2H), 8.63 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: DVL-H]- 367. . 

[^JiM7 4] 
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N- [4- (2-:7y/v) -5- (4 -';^=3fy f^y V?/) ^^xy— /v— 2 

t° y ^Jly- 4 5: K (.ih-^m 7 4 ) 

Xgl 

. 2 9 (DXM 1 IHitJ- LT. ^/V7f^ y ^^cO{-t:b-'9 1 , 8 - 

Tif;^t°n [4. 5] (3.82 mL, 29.8 mmol) ^ffiV^, #%M7-e#6>tb^ 

it^^g (1.46 g, 5.96 mmol) ^O^b 2 -T 5 / - 5 - (1, 4 8 -T 

if ^ t° n [ 4 . 5 ] :y-8 — T - 4 - ( 2 - :7 y /v) y'— /V (1.54 g, 84%) 

X^l -tr#bixfci2-T$ 7-5- (1, 4-v?;r^i?— 8-Tify>t°n [4. 5] 
t';^>'-8 — -4- (2-:7y/v) ^^y— /l^ (1.00 g, 3.25 mmol) ^THF 
(10 mL) \ZLm%V. 2moyLii:^ (5mL) Sri)Px.T. imMmTX^mmW^l^f^o 

2-T5:/-4- (2-:7y/v) -5- (4-:^=3ey fc'-^y v^y) 9^t>^— (i5i 

mg, 18%) ^%tio 

^JfeM 1 h nm\^ UT. 'fb-^^J a (D^t> «9 (J:X@ 2 flfzL 2-T^/-A- 

-5- (4-:^=3ry t°-<y v^y) ^ry— /V (151 mg, 0.54 mmol) 
^O^e^tllB^k-a-^ 7 4 (151 mg, 72%) ^#fc:o 

iH NMR (CDCI3, 5 ppm): 2.62-2.71 (m, 4H), 3.36-3.40 (m, 4H), 6.44 (dd, J = 1.8, 
3.3 Hz, IH), 6.83 (d, J = 3.3 Hz, IH), 7.29 (d, J = 1.8 Hz, IH), 7.70 (d, J = 6.2 Hz, 
2H), 8.76 (d, J = 6.2 Hz, 2H), 10.81 (br s, IH). 
APCIMS m/z: [M-H]" 367. 

immm? 51 

N- [4- (2-:7y/^) -5- (1, 2, 3, 4 — 7^ h ^ t Koxf y :3^y y ^- 2 
— f /V) f-T y— /V- 2 /p] fc° y 4 -:5&/V5^>if 5: K ('fb-a^^i 7 5 ) 
xmi 

^JSM 2 9 (DX^ 1 i IHilte: UTs ^/v*: y i/of^fc* 9 (ii 1 , 2, 3, A-'rV'7 
t Kn-f y^r/ y (1.28 mL, 10.2 mmol) ^MV^, 0^W^l7 -vmhtl^^h^m s 
(500 mg, 2.04 mmol) :d^b2— T^y-4— (2-:7y/V) — 5— (1, 2, 3, 
4 -X hyt Kn-ry=3ryy 2 r /V) ^^ry— (524 mg, 86%) ^#/Co 
iH NMR (CDCI3, 8 ppm): 3.04-3.08 (m, 2H), 3.17-3.21 (m, 2H), 4.08 (s, 2H), 4.86 
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(br s, 2H), 6.40 (dd, J = 1.8, 3.3 Hz, IH)-, 6.80 (dd, J = 0.7, 3.3 Hz, IH), 7.05-7.20 (m, 
4H), 7.40 (dd, J = 0.7, 1.8 Hz, IH). 

X@2 

(2-:7yyi-)-5-(i, 2, 3, 4-7"b^tKn-Yy^yy>'-2--Y/p)^ 

71/ (250 mg, 0.84 mmol) t^hWMW:.-^^! ^ (133 mg, 39%) ^#fCo 
iH NMR (CDCI3, 8 ppm): 3.09-3.03 (m, 2H), 3.33-3.37 (m, 2H), 4.24 (s, 2H), 6.41 
(dd, J = 1.8, 3.3 Hz, IH), 6.79 (d, J ;= 3.3 Hz, IH), 7.09-7.26 (m, 4H), 7.34 (d, J = 1.8 
Hz, IH), 7.73 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H). 
ESIMSm/z: [M-H]-401. 
7 6 ] 

N- [s-v'^^/vr^ /-4- (2-:7i;/v) ^ry— /V-2 — y^^-J^y- 

4-:;^7/^/K=^ri^5: K (^b-g-i^? 6) • 

HJfe^lI 2 9 t Wm\^ bT. ^/V/Jn y VCOftt? «9 }3:2mol/Lv?^ ^/VT 5 :y(D:^ ^ J 
—;VmWL (1.53 mL, 3.06 mmol) ^MVn. ##^J 7 Xnhfl^^t^m g (150 mg, 0.61 
mmol) >0^bMIB>fb'^i^7 6 (79.2 mg, 41%) Sr#/c:o 

iH NMR (CDCI3, 5 ppm): 2.80 (s, 6H), 6.41 (dd, J = 1.8, 3.3 Hz, IH), 6.74 (d, J = 
3.3 Hz, IH), 7.31 (d, J = 1.8 Hz, IH), 7.71 (d, J = 6.2 Hz, 2H), 8.75 (d, J = 6.2 Hz, 
2H). 

APCIMS m/z: [Mh-H]+ 315. 

N- {4- (2-:7y/V) -5- [N- (2-;^ b^v-J^^/P) -N-^ ^/l-T 5; /] 

^Ty^—/i^-2-^M t°y >?:/-4-;^;/i-/3^'=¥f-5: K (^b-^^i??) 
xmi 

mMm2 9<Z)X@1 tmm^VX^ ^/V;^y >'(^ftt?i9(c:N- {2-?^ h^rv^^^ 
71/) -N-p^ 9^/l/T5: (909 mg, 10.2 mmol) ^ffiV^, 0^in7 X^^htl^^t^^ 
g (500 mg, 2.04 mmol) 2 — T 5: 7 — 4 — (2-:7y/l/) —5- [N- (2- 
^ hdri/rn^^/V) -N-7«^/I/T^ /] ^r:/— yl/ (363mg, 70%) ^#/cio 
iH NMR (CDCI3, 6 ppm): 2.90 (s, 3H), 3.22-3.25 (m, 2H), 3.31 (s, 3H), 3.51-3.54 (m, 
2H) , 6.40 (dd, J = 1.8, 3.3 Hz, IH), 6.80 (dd, J = 0.7, 3.3 Hz, IH), 7.05 (br s, 2H), 
7.40 (dd, J = 0.7, 1.8 Hz, IH). 
X@2 

mmm 1 1 mm^ lt . ^t^m a (Di-tt> ^ (cxa i xm^tit^ 2-r^/-4- 

(2-:7y7v) -5 - [N- (2-^ h^v-n^^^/w) -N-^^/vT?:/] ^ry— 
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;v (150 mg, 0.62 mmol) ^^b^fE'ft:'^^) 7 7 (195 mg, 88%) ^#f^o 

iH NMR (CDCI3, 5 ppm): 2.90 (s, 3H), 3.22-3.25 (m, 2H), 3.31 (s, 3H), 3.51-3.54 (m, 

2H), 6.49 (dd, J = 1.8, 3.3 Hz, IH), 6.93 (d, J = 3.3 Hz, IH), 7.46 (d, J = 1.8 Hz, IH), 

8.02 (d, J = 6.2 Hz, 2H), 8.84 (d, J = 6.2 Hz, 2H). 

APCIMS m/z: [M-^H]+ 359. 



mmn 73] 

N- {4- {2-y^)jv) -5- {N-7^g^/V-N- [2- (2-t°yv?/l-) ^^/V] 



(2-t°yv^/^) :^'^)V\ T^>^ (1.41 mL, 10.2 mmol) ^fflV^, ##M7-X?#e3 
tl^i\:,^m g (500 mg, 2.04 mmol) 2 -T 5 7-4 - (2-71J/V) - 5- {N 
-^^/V-N- [2- (2-t:°y v?/V) 31 9=-/^] T^y} ^T^—zV (349mg, 57%) 

iH NMR (CDCI3, 5 ppm): 2.70 (s, 3H), 2.95-3.00 (m, 2H), 3.20-3.25 (m, 2H), 5.03 
(br s, 2H), 6.36 (dd, J = 1.8, 3.3 Hz, IH), 6.57 (dd, J = 0.7, 3.3 Hz, IH), 7.00-7.10 (m, 
2H), 7.37 (dd, J = 0.7, 1.8 Hz, IH), 7.45-7.51 (m, IH), 8.50-8.52 (m, IH). 



mmm 1 1 mm\^ lt. ^t^m a d i^ix© i -e# ttfc 2 - r ^ / - 4 - 

(2-:7!;/k) -5 - {N-7^/V-N- [2- ( 2 - 1:° y v^/P) ^^/^] T^/} 
=f-rV—jV (200 mg, 0.67 mmol) fi^hW.^W:.'^^! ^ (143 mg, 53%) ^%f^. 
iH NMR (CDCI3, 5 ppm): 2.83 (s, 3H), 3.01-3.07 (m, 2H), 3.41-3.46 (m, 2H), 6.38 
(dd, J = 1.8, 3.5 Hz, IH), 6.58 (d, J = 3.5 Hz, IH), 7.03-7.12 (m, 2H), 7.35 (d, J = 1.8 
Hz, IH), 7.49-7.55 (m, IH), 7.72 (d, J = 6.1 Hz, 2H), 8.51-8.53 (m, IH), 8.82 (d, J = 
6.1 Hz, 2H). 

ESIMS m/z: [M+H]+ 406. 
. \MW\ 7 9 ] 

N- [5- (4-^>'v'yVl:°-<^>^>'- 1 -^/W) -4- (2-:7y/P) ^T^—^V 
-2 — T-fehr^K iit^^l 9) 

mrnm 2 1 mm\^ \^xj\i-^m & (Di\t> «9 \^mmm e s (dxm 1 -i^mhtitz. 2 - r 

5:/- 5- (4 — 1 — f/v) -4- (2-:7y/i') ^t-/—;v ■ 

(458 mg, 1.87 mmol) /D^b^lB^fb-a^i^ 7 9 (550 mg, 77%) ^#fCo 
iH NMR (DMSO-ds, 8 ppm): 1.99 (s, 3H), 2.63-2.66 (m, 4H), 3.01-3.04 (m, 4H), 
3.59 (s, 2H), 6.49 (dd, J = 1.8, 3.3 Hz, IH), 6.85 (d, J = 3.3 Hz, IH), 7.23-7.40 (m. 
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6H), 10.9 (br s, IH). 
ESIMS m/z: DV[+H]+ 383. 

N- [4- (2-:7y/V) -5- (t:°-<^i>:/- 1 --fVV) ^Ty^— /V- 2 —Y/l^] 

r-fe hr^ vy-^/i^m^ (ih^ms o) 

{^-^-^7 9 (274 mg, 0.72 mmol) /l^ (7 mL) (^it^fifb. 10%^-^°^-:^ 

^J-.-l^m (274mg) ^^)P;tT. 7K*#H^T. 50°C-C24H#^m# UfCo -fe^-f b 

^#/^o #btLfci:7 y — f2|s:Srrn^y^/k (5mL) \Z.mMl^. ^^/VW. (83.0 mg, 0.51 
mmol) ^M^X. mnM^tLmW-^UM-r^^t\:Li:,K). mmt-^^SO (40.1 mg, 
14%) Sf#fCo 

iH NMR (CDCls, 5 ppm): 2.10 (s, 3H), 2.97-3.06 (m, 4H), 3.14-3.21 (m, 4H), 6.58 
(dd, J = 1.8, 3.3 Hz, iH), 6.54 (s, 2H), 6.79 (d, J = 3.3 Hz, IH), 7.67 (d, J = 1.8 Hz, 
IH). 

APCIMS m/z: [M-t-H]+ 293. 

mmm s i ] 

N- [4- (2--7y/i-) - 5- (1, 2, 3, 4-7^ b^fc Kn-Ty^y y ^^-2 
—I'/v), y— /p- 2 — Y/v] T-fe hr ^ K {.i\:,^m s i ) 

^y-4- (2-:7y/^) -5- (1, 2, s, A-'r Vn^ y^/ v ^^-2 

— ^T^—JV (267 mg, 0.89 mmol) 1 (225 mg, 74%) ^ 

m NMR (DMSO-d6, 5 ppm): 2.11 (s, 3H), 2.98-3.02 (m, 2H), 3.21-3.25 (m, 2H), 
4.13 (s, 2H), 6.55 (dd, J = 1.8, 3.3 Hz, IH), 6.67 (dd, J = 0.8, 3.3 Hz, IH), 7.10-7.19 
(m, 4H), 7.67 (dd, J = 0.8, 1.8 Hz, IH), 12.08 (br s, IH). 
ESIMS m/z: [M-i-H]+ 340. 

mmm^ 2] 

N- [5- (1, 4-v?;^^f— 8-rify.t°o [4. 5] T^-^l^- S ;V) -4 

- ( 2 -y y /V) ^ry— /i^- 2 — y/v] r-fe b t 5: k ('fb-g-^^ s 2 ) 

*iffeM 2 ^ mm\^ UT. fb-a^^i a o-fttp V) \z.mMm 7 a (dhu 1 -vmhtifi 2 - r 

^y-5- (1, 4-v?;^=3rf— 8-Tify.t:°n [4. 5] t^:^;^ — -4 

- ( 2 - y y /l^) y— /l^ (510 mg, 1.66 mmol) f)^ hmmit^m 8 2 (488 mg, 84%) 

iH NMR (CDCls, 8 ppm): 1.87-1.91 (m, 4H), 2.14 (s, 3H), 3.05-3.09 (m, 4H), 3.98 (s. 
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4H), 6.47 (dd, J = .1.8, 3.3 Hz, IH), 6.80 (dd, J = 0.7, 3.3 Hz, IH), 7.39 (dd, J = 0.7, 
1.8 Hz, IH), 10.61 (br s, IH). 
APCIMS m/z: [M+H]+ 350. 

mmm s 3 ] • . 

N- {4- (2-:7y/V) -5 - [N- (2 -pi -N-^^/l-T^y] 
/V- 2 — Tir b T ^ K 0 . 5 y^/l'mM {it^^ 8 3 ) 

(2-^y/V) -5 - [N- (2-7« h=3fi/:ii^/V) -N-^^7VT^/] 
^Ti/— (160 mg, 0.63 mmol) -f)>hmMit^^O(D^ ]} ^W-^'^ti^ mhfhf^y]) 
— f2^^az>$r/^7P (5 mL) y-^/V^ (146 mg, 1.26 mmol) ^M^plX^ 

m x^fcmw^Mmrr^ :itK^v. mm\^-^^ s s (39.8 mg, i8%) ^^t/c 

iH NMR (DMSO-de, 8 ppm): 2.09 (s, 3H), 2.72 (s, 3H), 3.03-3.07 (m, 2H), 3.19 (s, 
3H), 3.41-3.45 (m, 2H), 6.56 (dd, J = 1.8, 3.3 Hz, IH), 6.60 (s, IH), 6.77 (dd, J = 0.7, 
3.3 Hz, IH), 7.64 (dd, J = 0.7, 1.8 Hz, IH), 12.08 (br s, IH). 
APCIMS m/z: [M-f-H]+ 296. 
[^WJ8 4] 

N— {4- (2-:7y/V) -5 — {N-p«9^/V-N— [2- ( 2 - 1" U S^/V) 
T 5: y } T±hr^ K^^/^^:^ ('fb'^^l 8 4 ) 

^JfeM 2 t VX.^h-^S^ a C0f^:b «9 (il^Jfe^J 7 8 (DX© 1 T'^tbtbfc 2 - T 

^y-4- (2-:7y/i') -5 - {n-^^/v-n- [2- ( 2 - y i>/i/) ^^^/v] 

f^-ry'— /l^ (108 mg. 0.36 mmol) P>tll3'(l::'a^^cr):7 y — f^^^fCo M 
mms 3 .irlllili^bT. #fe;tx^c:7y-#::^^p5;^|a'fb^ii^8 4 (20.2 mg, 12%) ^ 

iH NMR (DMSO-de, 5 ppm): 2.11 (s, 3H), 2.76 (s, 3H), 2.92 (t, J = 7.1 Hz, 2H), 3.27 
(t, J = 7.1 Hz, 2H), 6.28-6.29 (m, 2H), 7.16-7.23 (m, 2H), 7.61-7.67 (m, 2H), 
8.43-8.56 (m, IH). 
ESIMS m/z: [M+H\+ 343. 

mmm s 5 3 

N- [5 -^/v^/i^-4- (2-:7y7V) ^Ty^—/u-2 — r/v] fc°y i^V-4-;^7 
/V/jfdff- ^ K i^h^m 8 5) 

#%M 9 Xnhtl^^t^m i (684 mg, 3.52 mmol) ^DMF (17 mL) i^^M 
4y-=i^ly^ (867 mg, 7.04 mmol) . EDCmM^ (1.35 g, 7.04 mmol) :j3j:t>*l 
-t Kndeix^vy h y Ty*wV— 7j<fPife (1.08 g, 7.04 mmol) ^JP;tT^ SO'CTS 
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#8 5 (546 mg, 52%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 6.77 (dd, J = 1.7, 3.5 Hz, IH), 7.18 (dd, J = 0.7, 3.5 Hz, 
IH), 8.00-8.03 (m, 3H), 8.84 (dd, J = 1.7, 4.6 Hz, 2H), 10.46 (s, IH), 13.60 (br s, 
IH). 

immm s e ] 

N- [4- (2-:7y/k) -5- (^/vtJn y / ^ ^/v) ^ry^— /v- 2 — T/i^] t°y 

\\L^m 8 5 (250 mg, 0.836 mmol) ^1, 2-v?^P!inm^>-(4 mL) 

^ (0.15 mL, 1.67 mmol) *3j;t/ f y Tir h ^ v-yK^^b* l^^-:)- I^^A 
(531 mg, 2.51 mmol) ^M^X. ^?aTr?^^^# Lfc, Sj^;;V'^(3:7j<:^;!]P;tT. 

— (i^ n n : 7« y — 7l-=30 : 1) XmWi't^ Z.h\Z.X.^ ^ W^^Wl-^^ 8 6 (302 

mg, 98%) %#/Co 

iH NMR (DMSO-de, 8 ppm): 3.31-3.34 (m, 4H), 3.59-3.62 (m, 4H), 3.95 (s, 2HD, 
6.62 (dd, J = 1.8, 3.3 Hz, IH), 6.75 (dd, J = 0.9, 3.3 Hz, IH), 7.79 (dd, J = 0.9, 1.8 
Hz, IH), 7.99 (dd, J = 1.7, 4.4 Hz, 2H), 8.81 (dd, J = 1.7, 4.4 Hz, 2H), 13.02 (br s, 
IH) 

ESIMS m/z: lM-H]+ 371. 

\Mmn 8 7] 

N- [4- (2-7y/v) -5- (9^;^^/v/}n y / y f^/v) ^r^/—jv—2—^jv\ 

y 4 -:^/V7i^>f- ^ K (-fk-a^^J 8 7 ) 

mM{^ 8 6 nWiC UT. y V(^f^t? ^9 131^;^-^/^/]% y (0.170 mL, 1.67 

mmol) ^ffiV^, 'fb-^ifeS 5 (250 mg, 0.836 mmol) ^d^Pj^^lB'fb'a-i^ 8 7 (272 mg, 
84%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 2.71-2.74 (m, 4H), 2.86-2.89 (m, 4H), 3.94 (s, 2H), 6.40 
(dd, J = 1.8, 3.3 Hz, IH), 6.56 (dd, J = 0.7, 3.3 Hz, IH), 7.38 (dd, J = 0.7, 1.8 Hz, 
IH), 7.71 (dd, J = 1.8, 4.4 Hz, 2H), 8.77 (dd, J = 1.8, 4.4 Hz, 2H), 10.61 (br s, IH). 
APCIMS m/z: [M:-t-H3+ 387. 
[^JfeMS 8] 

N- [4- (2-7y/W -5- (fc:°n y i;?^'- 1 -^/l^y^/P) =f'T9—;V-2- 
-T/V] fc:°y v?i/-4-;^/V^>f-5: K (-fb-a-^I 8 8 ) 

^M^J 8 6^ IH^is: bTv y ^^<^f^^ !9 tc: tf n y v?^ (0.141 mL, 1.67 • 

mmol) ^ffiV^, 'fb;'a-^8 5 (250 mg, 0.836 mmol) :*^b^|S'fl::'a'i^ 8 8 (249 mg, 
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84%) ^^^fr.o 

m NMR (CDCI3, 5 ppm): 1.80-1.84 (m, 4H), 2.65-2.72 (m, 4H), 4.05 (s, 2H), 6.42 
(dd, J = 1.8, 3.3 Hz, IH), 6.59 (d, J = 3.3 Hz, IH), 7.40 (d, J = 1.8 Hz, IH), 7.70 (d, 
J = 6.1 Hz, 2H), 8.76 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+B]+ 355. 

mmm 8 9] 

N- [4- -5 - (4-7^^/vt°^^v?:/- 1 — f/i^T^^/v) ^ry 

— 7V— 2— r/i/] t°y v^>'-4-;^;,/i-/K=3ri^^ K at:^i|^8 9) 

mmms e tmm^vx.^7u:^^v :y(Di\t>^i^i -?^^^i^\f^^i^:y {0.152 mu 

1.34 mmol) ^fflV^, it^ms 5 (200 mg, 0.669 mmol) 7!}^^^mih^^ 8 9 (142 
mg, 55%) ^Wco 

iH NMR (GD3OD, 8 ppm): 2.98 (s, 3H), 3.37-3.72 (m, 8H), 4.77 (s, 2H), 6.61 (dd, J 
= 1.8, 3.3 Hz, IH), 6.96 (d. J = 3.3 Hz, IH), 7.74 (d, J = 1.8 Hz, IH), 8.58 (d, J = 6.1 
Hz, 2H), 9.09 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: |M-^H3+ 384. 

N- [4- (2-7y/P) -5- (;ri5'i5'b: Knfc°^v?7 [2. 1-c] [1, 4] 
;f=3rf-v'>'-8— r/V;^^/V) 5^Ty^— /l'-2— r/W] t° y v?^'- 4 5 
K (i[:^m9 0) 

8 6 t b-C. ^/V/Jn y ^-^f-ttP «9 t^EP472826-^(c:iBic(7);^?i^1#b 

tbfc;^^i57 1 [2, l-c][l, 4] ;^de-y-v;?^/ (BOOmg. 2.11mmol) 

^fflV^, -ftS-^i^Sb (316 mg, 1.05 mmol) 6>+ll5{b'^i^ 9 0 (212 mg, 47%) & 

iH NMR (CDCI3, 5 ppm): 1.91-1.98 (m, IH), 2.37-2.50 (m, 4H), 2.64-2.78 (m, 3H), 
2.96-2.99 (m, IH), 3.20-3.27 (m, IH), 3.63-3.69 (m, 2H), 3.82-3.84 (m, IH), 3.92 (s, 
2H), 6.41 (dd, J = 1.8, 3.3 Hz, IH), 6.59 (d, J = 3.3 Hz, IH), 7.39 (d, J = 1.8 Hz, IH), 
7.70 (d, J = 6.1 Hz, 2H), 8.78 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: |M-t-H]+ 426. 

immm 9 1 ] 

N- {4- (2-:7y/^) -5- ii2-^/v:^v y^^^i^T^ y) '^ry 
—;v- 2 --r /V} t:° y i^v- 4 -io fvm^^ ^ "erM^m. (it^Si^ 9 1 ) 
mmwfl 86 t ut. ^/V/J> y vof^t? 19 kn- ( 2 - t 5 y ^^/v) 

y (0.180 mL, 1.34 mmol). ^fflV>, ih^ms 5 (200 mg, 0.669 mmol) -A^hMU 
^h^!^(D-7 V -W^^m^io mhtlfc-y V y —/I- (4mL) \Z.mm\^. 4mol/L 
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i^'fk7K*co®^^^^/^^i^ (0.30 mL) ^iju^x.. ^mi'timPf^i^m.-t^^t\<i^ 

'O ^ ^m^h^m 9 1 (40.3 mg, 12%) ^#fc:o 

IH NMR (CD3OD, 8 ppm): 3.10-3.39 (m, 6H), 3.56-3.65 (m, 2H), 3.87-3.94 (m, 4H), 
4.80 (s, 2H), 6.63(dd, J = 1.8, 3.3 Hz, IH), 6.98 (d, J = "3.3 Hz, IH), 7.76 (d, J = 1.8 
Hz, IH), 8.10 (d, J = 6.1 Hz, 2H), 8.86 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M-t-H]+ 414. 

mmm 921 

2- (.tevt-y^h^iy:fy/^^^/^T^/) -5-/^/1^^/^-4- (2-:7y/W) 

##^j8-e#btU^^li'a^^h (3.10 g, 8.98 mmol) ^THF (45 mL) }C^^?b. 
-78°C. T )V:d-ymM~V'^\ 1.58mol/Ln-:/^/vy ^^>A(Dn— ^^^j^f-^^l^l^ (14.2 
mL, 22.5 mmol) ^MX.fz.„ ?B'a^iil^-78°C-ei0r9-M*#Ufc^. DMF (14.2 mL, 
183 mmol) ^MTb. ^M-ei^^»# UfCo SiStl^Jcl^fPmbT^^^^'? AtK^ 

(-^df^f-^- : i^m^^/v=4 : 1) -eftM-r^^i(-J:'9. ^IB>fb; 

-a-i^ 9 2 (1.50 g, 57%) .^#fCo 

iH NMR (CDCI3, 5 ppm): 1.50 (s, 9H), 6.57 (dd, J = 1.8, 3.4 Hz, IH), 6.99 (dd, J = 
0.8, 3.4 Hz, IH), 7.60 (dd, J = 0.8, 1.8 Hz, IH), 8.95 (br s, IH), 10.52 (s, IH). 

9 3] 

2- {tQxt-y^V^-y^jvi!^=-;VT% J) —4- (2-:7y/v) -s-^/v^y/p? 

f^/i-^Ty'— /!/ iw^^m^ 3) 

{b-^^J 9 2 (1.58 g, 5.37 mmol) *d j;IJ«^/^'/}^ y (0.64 mL, 10.7 mmol) ^ 1 , 
2_o;?^nnrni5'i/ (26 mL) XzMM^^. h y Tir b ^ v'TKP^'fbJj^ ^^^-^ b y A 
(3.41 g, 16.1 mmol) ^JPxiT. bfc, Kjt;;|^(;i7X^APx.-C. 

— (i^ 1-t n /}>7VA : p{ ^ y — /V=30 : 1) Xl^M^^ ^ ^ J: «9 . ^lE'fb^^l 9 3 (1.15 
g, 57%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.50 (s, 9H), 2.56-2.60 (m, 4H), 3.70-3.74 (m, 4H), 3.90 (s, 
2H), 6.47 (dd, J = 1.8, 3.3 Hz, IH), 6.63 (dd, J = 0.7, 3.3 Hz, IH), 7.46 (dd, J = 0.7, 
1.8 Hz, IH). 

C«^J9 4] 

N- [4- (2-7y/V) -5- (^/PxJn y y ;^ 5=-/^) ^T>^— /V-2 — f/V] -3 
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ih^!^9 3 (1.15 g, 0.32 mmol) ^ h V ':7/U:t^m^ (12 mL) (c:^j|?b. 

(835 mg, 100%) Sr#yto 
iH NMR (CD3OD, 5 ppm): 2.50-2.53 (m, 4H), 3.65-3.68 (m, 4H), 3.83 (s, 2H), 6.47 
(dd, J = 1.8, 3.3 Hz, IH), 6.61 (dd, J = 0.7, 3.3 Hz, IH), 7.52 (dd, J = 0.7, 1.8 Hz, 
IH). 

x@ii?#feti/fc2-T5y-4r- (2-:7y/i') - 5 -^/v^^y y t^^^/v^^t^ 

— /l^ (225 mg. 0.85 mmol) ^DMF (4mL) KmMl^. :=.=t=f- y ^ /u=^ u ]) K:^ 
(302 mg, 1.70 mmol) *5 b y m^/VT ^ > (0.24 mL, 1.70 mmol) ^Mx. 

T. ^i&-T?4^r^^#ufco Rit-m^^mmmmykm-rhv ^j^:^mm^M:^x^ mm 

/V=l : 1) Xmm-t^ :itiZ^'0. ^iB'fb'^^I 9 4 (73.0 mg, 23%) ^mtio 
m NMR (CDCI3, 5 ppm): 2.60-2.63 (m, 4H), 3.74-3.77 (m, 4H), 3.94 (s, 2H), 6.42 
(dd, J = 1.8, 3.3 Hz, IH), 6.61 (d, J = 3.3 Hz, IH), 7.41 (d, J = 1.8 Hz, IH), 
7.42-7.44 (m, IH), 8.24-8.28 (m, IH), 8.78-8.83 (m, IH), 9.18-9.19 (m, IH). 
APCIMS m/z: [M-H]- 369. 

immm 95] 

N- [5 -:*yv/jf^v'- 4 - (2-:7y/v) ^ry^— /v- 2 -^/v] t°y>^>'-4- 
5 K Uh^m 9 5) 

i\^^^2 4 (840 mg, 2.45 mmol) ^THF (5 mL) ^XXJ^?^ ^ /—/P (5 mL) {31 
mm\^. 4mol/L7jcmib^ b y ^M.:j<.mm (3mL) ^M^X^ 60°C-e2B^W^#bfCo 

RjiL^m^ik^u R!t^m^2mQyiMm^Mx.xfp^i.rc^^ ^mi^f^mi^^^M-i- 

^ r i: (e: J; «9 . mm\^-^m 9 5 (411 mg, 53%) Sr#fCo 

IH NMR (DMSO-de, 5 ppm): 6.68 (dd, J = 1.8, 3.5 Hz, IH), 7.61 (dd, J = 1.0, 3.5 Hz, 
IH), 7.86 (dd, J = 1.0, 1.8 Hz, IH), 8.20 (dd, J = 1.7, 4.8 Hz, 2H), 8.94 (dd, J = 1.7, 
4.8 Hz, 2H). 

immm 9 6] 
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N- [4- (2-:7y/v) - 5 y :;^7yV7}?c=:yv5^T/— /u— 2 — H'V 
Z^>-~ 4 -;^7/l-/J^>f- ^ K (^Ih-B-^ 9 6 ) 

it^^ 9 5 (410 mg, 1.30 mmol) , ^/VtJn ]) ly (0.141 mL, 1.60 mmol) . EDC:^ 
W& (500 mg, 2.60 mmol) . 1 - fc Kn ix^^-y^ h y T /V— zkfn^ (400 mg, 
2.60 mmol) *5 J;tJ? h y 5 V (0.36 mL, 2.60 mmol) ^DMF (5 mL) \zJm 

b:rco #p3tt/c:as§f^i?' / -/^^>fcW/i5^H%-rs z.h\z.i^X). mm'c^m 9 e (159 

mg, 34%) Sf^^l^^B^ bT#fc:o 

iH NMR (DMSO-de, 5 ppm): 3.59-3.68 (m, 8H), 6.39 (dd, J = 1.8, 3.3 Hz, IH), 6.67 
(dd, J = 0.7, 3.3 Hz, IH), 7.27 (dd, J = 0.7, 1.8 Hz, IH), 7.78 (dd, J = 1.6, 4.5 Hz, 
2H), 8.81 (dd, J = 1.6, 4.5 Hz, 2H), 10.82 (br s, IH). 
ESIMS m/z: [M-H]- 383. 
[|IJiM9 7] 

N- [5— (N, N — ^/P;^7/W^^^/V) —4— (2— :7y/^) ^Ti/— /W— 2 
— T/l^] \f^)V'-^-A-')J7Vi!^^-^%Y ('fb-a-i^ 9 7 ) 

^it-^ll 9 6^ LT^ ^/l'*: y XD^t> 19 {3:2mol/L:^ y ^/V'T 3: ^-COy 7 

— /^^^^ (0.420 mL, 0.850 mmol) 'fb'^i^ 9 5 (250 mg, 0.794 mmol) 

b^lB-fb-^ife 9 7 (85.1 mg, 31%) ^#fCo 

iH NMR (DMSO-de, 6 ppm): 2.81 (s, 3H), 3.01 (s, 3H), 6.62 (dd, J = 1.8, 3.3 Hz, 
IH), 6.74 (dd, J = 0.7, 3.3 Hz, IH), 7.77 (dd, J = 0.7, 1.8 Hz, IH), 7.94 (d, J = 6.1 Hz, 
2H), 8.81 (d, J = 6.1 Hz, 2H). 
ESIMS m/z: [M-H]+ 343. 
[^»[I9 8] 

N- [4- (2-^y/^) - 5- (N-y b^rv^-N-y ^/l-;^7/W^^^/k) =^T9 
—jV-2-y(?V\ }f\)^J-^-A-tlJVTf^^^%Y ('fl^^#J9 8) 

^i^^ig (810 mg, 8.30 mmol) Sr^V\ \\L-^m^ ^ (1.31 g, 4.15 mmol) t^h^^ 
it-^^ 9 8 (1.20 g, 81%) ^#fCo 

iH NMR (CDCls, 6 ppm): 3.38 (s, 3H), 3.70 (s, 3H), 6.40 (dd, J = 1.8, 3.5 Hz, IH), 
7.03 (dd, J = 0.7, 3.5 Hz, IH), 7.37 (dd, J = 0.7, 1.8 Hz, IH), 7.75 (dd, J = 1.7, 4.6 
Hz, 2H), 8.82 (dd, J = 1.7, 4.6 Hz, 2H). 

[^W>|9 9] 

N- [5— ^^/y^/v— 4- (2— :7y/v) f-ry—zu- 2 — f/W] \1°V — 
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^h^^9 8 (354 mg, 0.989 mmol) SrTHF (5 mL) (Jl^^lb. fKi^T. 3mol/L 
M'it-^ =^=^^^-^1^^^^^ ^■(Di^:r.=^/l^zr.^y^/U^^ (1.32 mL, 3.96 mmol) 

^/i--e^fi m b /Co ^^ii ^laf n:^:^7K -rrgfe^^ b . Myk^m-r t> ^ tr^^it b /eft . 

^MIE'fli^ii^ 9 9 (220mg, 59%) ^mm^^^^B t l.Xn±. 

m NMR (CDCI3, 6 ppm): 6.52 (dd, J = 1.8, 3.5 Hz, IH), 6.96 (dd, J = 0.7, 3.5 Hz 
IH), 7.44-7.49 (m, 2H), 7.50 (dd, J = 0.7, 1.8 Hz, IH), 7.58-7.63 (m, IH), 7.72-7.75 
(m, 2H), 8.03 (dd, J = 1.7, 4.4 Hz, 2H), 8.84 (dd, J = 1.7, 4.4 Hz, 2H). 
ESIMS m/z: [M-t-H]+ 376. 

[^ife^yioo] 

N- [4- (5-::/n^:7^:/-2-^-r/v) —5-^/u:^V /^Ty—/v—2 — f/U'] 
t:° y i^ly- 4 -;^/^7jt>i^ ^ K (^k-a-i^ l O O ) 

Mmm 29 1 mmi^ bx. m^m ? xmi^n^ib^m s (Di-^t> «9 K^nm i o -e# 

^tl^^t^^Oj (379 mg, 1.17 mmol) ^mm^t^^ 1 0 0 (156mg, 31%) Sr# 

iH NMR (CDCI3, 8 ppm): 3.01-3.05 (m, 4H), 3.88-3.91 (m, 4H), 6.36 (d, J = 3.3 Hz, 
IH), 6.77 (d, J = 3.3 Hz. IH), 7.72 (dd, J = 1.5, 4.4 Hz, 2H), 8.80 (dd, J = 1.5, 4.4 Hz, 
2H), 10.31 (br s, IH) 

APCIMS m/z: [79BrM-i-H]+ 435, [8iBrM-i-H]+ 437. 

mmm i o i ] 

N- [4-"(2-:7y/l') -5- (4-t°yi//l-) ^ry^— 2 — T/l-] ^>'XT 
5 K (^t^m 10 1) 

MMM 2 t mmi^ bT. mtT-^^/i-cDiXt) Ki (c:-<^yV ^ n y K (O.I6O mL, 
1.39 mmol) ^ffiV^, ^^^M 1 X^hfl^it^S^ a (200 mg, 0.820 mmol) ^^hW^ 
mih^m 1 0. 1 (183 mg, 64%) ^mM^Mi^t bT^lTco 

m NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.6, 3.2 Hz, IH), 6.74 (d, J = 3.2 Hz, IH), 
7.45 (d, J = 6.2 Hz, 2H), 7.51-7.61 (m, 2H), 7.61-7.70 (m, 2H), 8.09-8.18 (m, 2H), 
8.62 (d, J = 6.2 Hz, 2H), 13.01 (br s, IH). 
APCIMS m/z: [M-J-H]+ 248. 

m^' 270-300 °c inm) 

[^Jfe^Jl0 2] 

4-7/V;^ci-N- [4- (2-7y/V) -5- (4-fc°yt?/^) 9^X^-/1^-2- 
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-r/l-] -O-XT^ K i^t^^l 0 2) . 

K (0.170 mL, 1.39 mmol) ^m^\ ##^J 1 X-^^htl^^t^<^ a (200 mg, 0.82O 
mmol) ^^tbmm^t^^l 0 2 (94.1 mg, 31%) ^ti^^'-feglf^^i LT^fCo 
iH NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.6, 3.2 Hz, IH), 6.73 (d, J = 3.2 Hz, IH), 
7.40 (dd, J = 8.9, 8.9 Hz, 2H), 7.45 (d, J = 6.2 Hz, 2H), 7.67 (d, J = 1.6 Hz, IH), 8.22 
(dd, J = 5.4, 8.9 Hz, 2H), 8.62 (d, J = 6.2 Hz, 2H), 13.07 (br s, IH). 
APCIMS m/z: [M+H]+ 366. 
i*.^.: 270-300 °C i^M) . 
[^WiJlOS] 

N- [4- (2-:7yyV) -5- (4-^°!;:;?/^) ^TV'— /V- 2 — f /V-] -4-^ 
b ^-y-O^XT ^ K i^h^m 10 3) 

K (0.150 mL, 1.39 mmol) ^m\^\ 1 X%htl^it^O^ a (200 mg, 0.82O 

mmol) 7b>hmw&it^!l^l 0 3 (138 mg, 43%) LT#fCo 
iH NMR (DMSO-de, 8 ppm): 3.86 (s, 3H), 6.61 (dd, J = 1.9, 3.2 Hz, IH), 6.73 (dd, 
J= 0.8, 3.2 Hz, IH), 7.09 (d, J = 8.9 Hz, 2H), 7.44 (d, J = 6.2 Hz, 2H), 7.67 (dd, J = 
0.8, 1.9 Hz, IH), 8.15 (d, J = 8.9 Hz, 2H), 8.62 (d, J = 6.2 Hz, 2H), 12.86 (br s, IH). 
APCIMS m/z: [M+Hl+378. 
ii^: 235-245 °C. 
LMMm 10 4] 

N- [4- (2-:7y/V) -5- ( 4 - t:° y v^/V) y^— /V— 2 —f/l-] -2, 2 
-v^p<^/^:/^^^°^T^ K (^t^mi 0 4) 

MMM 2 tmmK'LX ^m.itT±^/\y(Di-^t>'0 K}^'^<t^ -{ ^ n V K (0.170 mL, 
1.39 mmol) ^fflV^, 1 XMhth6ih-^m a (200 mg, 0.820 mmol) ^^hm 

mit^!>^ 1 0 4 (107 mg, 40%) ^fi-feSf^^^ bT#fCo 

iH NMR (DMSO-de, 8 ppm): 1.27 (s, 9H), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.70 (d, J = 
3.2 Hz, IH), 7.40 (d, J = 5.9 Hz, 2H), 7.64 (d, J = 1.6 Hz, IH), 8.60 (d, J = 5.9 Hz, 
2H), 12.19 (br s, IH). 
APCIMS m/z: [M+H]+328. 
M^: 240-241 X:. 

N- [4- (2-:7y/^) -5- i^M.^ry^— /U- 2— f/Ul -2-> 
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:7 y /i^) - 5 -^/W7}> y y ^ry — /Koft:b f9 iz.m^m i -e#55n5'fb;'g^i^ a ci.46 

g, 6.00 mmol) ;a>b^lB'fl::^i^ 1 0 5 (1.93 g, 85%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 3.94 (s, 3H), 6.56 (dd, J = 1.9, 3.5 Hz, IH), 6.69 (dd, J 
= 0.8, 3.5 Hz, IH), 7.43 (dd, J = 1.6, 4.6 Hz, 2H), 7.46 (dd, J = 0.5, 1.3 Hz, IH), 7.57 
(dd, J = 1.3, 5.4 Hz, IH), 8.36 (dd, J = 0.5, 5.4 Hz, IH), 8.61 (dd, J = 1.6, 4.6 Hz, 
2H), 12.96 (br s, IH). 
APCIMS m/z: [M+H]+ 379. 
Si.-^: 285-288 °C. 

immm i o e ] 

N- [4- (2-7y/V) - 5- (4-t°y i;^/V) ^T'i/— /V-2-^/W] -2 — (4 
-y^ fc°y i;?>'-4 -;!57/V/J?drih^ K (it^S^l 0 6) 

mmm 42 1 mm^ ut. 1 - (tert-:/ h v':^/^^if ^/v) y v^i^- A-ij 

^\^-^^lym<Dj^t>^\Z.^mn 2-e#^tLS<b##I 1 ^fflV\ 2-T^7-4-(2- 
:7 y /p) - 5 -^/v-^ V / ^ry^— /VOft:^^ l X^^htl^^h^H^ a Cl.46 

g, 6.00 mmol) 10 6 (2.41 g, 83%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 3.76 (s, 3H), 5.35 (s, 2H), 6.60 (dd, J = 1.6, 8.2 Hz, 
IH), 6.74 (d, J = 3.2 Hz, IH), 6.95 (d, J = 8.7 Hz, 2H), 7.42 (d, J = 8.7 Hz, 2H), 7.47 
(dd, J = 1.6, 4.6 Hz, 2H), 7.48-7.50 (m, IH), 7.59 (dd, J = 1.1, 5.1 Hz, IH), 7.67-7.68 
(m, IH), 8.40 (d, J = 5.1 Hz, IH), 8.63 (dd, J = 1.6, 4.6 Hz, 2H), 13.29 (br s. IH). 
APCIMS m/z: [M-l-H]+ 485. 

immm 107] 

2- (^uxupi^/iy) -N- [4- (2--y])/l-) -5- (4-fc° yv^/i^) ^Ty^— 
;v-2-^;v-} t°y >?^-4-;^7/V/K^f-^ K iit^miOl) 

3 t mUK bT. 7« h ^iymk(DiXt> 'O \<i WO03/043636 l5«fecD:;^fe-T?#e> 
tbS 2 - (^ unp(^/U) 4 y:=.=i^:ym (2.12 g, 12.3 mmol) ^fflV^, ##^^11 1 
Xnhtl^ih^ll^ ei (1.50 g, 6.17 mmol) hmf&^h^H^ 1 0 7 (1.75 g, 71%) ^ 

m NMR (DMSO-de, 8 ppm): 4.90 (s, 2H), 6.61 (dd, J = 1.8, 3.5 Hz, IH), 6.75 (d, J = 
3.5 Hz, IH), 7,47 (d, J = 6.1 Hz, 2H), 7.68 (d, J = 1.8 Hz, IH), 8.01 (d, J = 5.1 Hz, 
IH), 8.18 (s, IH), 8.63 (d, J = 6.1 Hz, 2H), 8.81 (d, J = 5.1 Hz, IH). 

[^JfeMios] 

N-[4 - (2-7y/v) - 5- (4-t°y vS'/i^) ^ry— /V- 2 — r/i^] - 2 — (^ 
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^ 1 - ^ /w^ t" y - 4 - ;^ jva^-^^ K ({b-g^i^ i o 8 ) 

{b-^i^lO? (150 mg, 0.387 micnol) ^ DMF (2 mL) \zM^\^. %'^V~7^ 
(129 mg, 1.89 mmol) ^M:^X^ 90°CX- S^mW-Wl^fCo ^Jt^m^Tk^i^'^Al^. 

^ ^ n n j^/Vi^ : y< 7 — /^=30 : 1) -CW^fS r. ^ J; !9 . ^Mfa^b^#) 1 0 
8 (120mg, 74%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 5.43 (s, 2H), 6.61 (dd, J = 1.8, 3.3 Hz, IH), 6.75 (d, J = 

3.3 Hz, IH), 6.98 (s, IH), 7.23 (s, IH), 7.46 (d, J = 6.2 Hz, 2H), 7.68 (d, J = 1.8 Hz, 

IH), 7.81 (s, IH), 7.85 (s, IH), 7.97 (d, J = 5.1 Hz, IH), 8.63 (d, J = 6.2 Hz, 2H), 

8.79 (d, J = 5.1 Hz, IH). 

APCIMS m/z: [M+H]+ 429. 

MM.- 239-250 "C. • • 

mmm 109] 

2- {N- [2- (v^7< ^/i^r 5: y )^^/v] -n-7<^/vt^ /^^/W -n- [4 
- (2-:7y/i-) -5- (4 — t'U -i^7V) ^ry— /v-2--r/v] t°yv>:/-4-:^ 
K ({b-a-tll 0 9) 

-fb-^^l 0 7 (150 mg, 0.387 mmol)- ^N, N, N' - h y ^ ^/P^i^V-^i^T 
(ImL) 60.=C-C4^M^#bfCo Si^;:?^^?^iETT'it^bfc„ #b 

y ^A>5'n'x'b^*7:7^— (iJ^an : :^ ^ / — /V=20 : 

1 0 9 (70ing, 40%) ^ fi-felSIf*^ LT#fCo 

iH NMR (CDCI3, 5 ppm): 2.30 (s, 6H), 2.35 (s, 3H), 2.50-2.54 (m, 2H), 3.81 (s, 2H), 
6.46 (dd, J = 1.7, 3.2 Hz, IH), 6.65 (d, J = 3.2 Hz, IH), 7.38 (d, J = 1.7 Hz, IH), 7.42 
(d, J = 6.2 Hz, 2H), 7.81 (d, J = 5.1 Hz, IH), 8.37 (s, IH), 8.64 (d, J = 6.2 Hz, 2H), 
8.75 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M-f H3+ 463. 
ll!^: 203-205 "C. 

\MMmi 1 0] 

N- [4- (2-:7y/v) -5 - (4-fc°y ^ry— -2- [n 

K (^b-a-i^ 110) 

^»Jl 0 9 tm^t^lbT.. N, N, N' - f y p«9^/Vrn^W^v^T^ >'(^'ftt3l9 
t^lN- (2-7« h=3r-:Xaz^/V) -N-y^/VT^l^- (ImL) ^ffiV\ it^Hl^l 0 7 
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(150 mg, 0.387 mmol) ^i^b^lE'fb'^^) 1 1 0 (137 mg, 81%) ^#fc:o 
iH NMR (CDCls, 8 ppm): 2.42 (s, 3H), 2.69 (t, J = 5.1 Hz, 2H), 3.51 (s, 3H), 3.59 (t, 
J = 5.1 Hz, 2H), 3.85 (s, 2H), 6.43 (dd, J = 1.8, 3.3 Hz, IH), 6.61 (d, J = 3.3 Hz, IH), 
7.35 (d, J = 1.8 Hz, IH), 7.43 (d, J = 6.1 Hz, 2H), 7.76 (d, J = 5.1 Hz, IH), 8.20 (s, 
2H), 8.65 (d, J = 6.1 Hz, 2H), 8.75 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M+H]+ 450. 
MtU- 195-197 °C. 

immm mi 

N- [4- (2-:7y/v) -5 - (4-t°y i//v) ^ry'— 71/- 2 --Y/i/] -2 - (4 

m\\ ih^mi 0 7-i)^hnm\:.^mi 1 1 02.0 mg, 53%) ^#fc„ 

iH NMR (DMSO-de, 8 ppm): 0.84-0.89 (m, 4H), 1.24-1.37 (m, 4H), 1.60-1.68 (m, 
IH), 4.14 (s, 2H), 6.60 (dd, J = 1.8, 3.3 Hz, IH), 6.75 (d, J = 3.3 Hz, IH), 7.47 (d, J 
= 1.8 Hz, IH), 7.69 (d, J = 6.1 Hz, 2H), 7.91 (d, J = 5.1 Hz, IH), 8.05 (s, IH), 8.62 Cs, 
J = 6.1 Hz, 2H), 8.73 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M-i'H]+ 462. 
M^: 203-208 X:. 
[^Ife^jll2] 

N- [4- {2-^7 -5- (4-fc°i;i>/V) V'— /V- 2 -^/l^] 

2-v^t t:°y v^:/-4-:;^;/V/K=3r1h^ K (^^-^#11 12) 
^b'g'ii^lOe (2.10 g, 4.33 mmol) ^XXfT=^y—/l^ (4.72 mL, 43.4 mmol) ^ 
h y ^/V;rnltm (7 mL) 65°C-tr 30 ^r^W^bfCc RJttm^mu^^ 

TrItMi-S r i: J: t9 . mm^t-B-m i i 2 (1.07 g, 68%) &#fCo 
iH NMR (DMSO-de, 8 ppm): 6.66 (dd, J = 1.6, 3.2 Hz, IH), 6.73 (d, J = 3.2 Hz, IH), 
7.00-7.05 (m, 2H), 7.45 (dd, J = 1.6, 4.0 Hz, 2H), 7.54 (d, J = 7.0 Hz, IH), 7.67 (d, J 
= 1.6 Hz, IH), 8.62 (dd, J = 1.6, 4.0 Hz, 2H), 11.98 (br s, IH), 13.17 (br s, IH). 
APCIMS m/z: [M-t-H]+ 365. 
277-281 °C . 

mmm iisi 

l-^Vv'/I^-N- [4- (2-7y/V) -5- U-'tfVi^/l^) ^r^/— /^-2 — 
-r/^] -2-;^=3ry-l, 2-v?t Knt°y i;?V-4-:557/V33<=3ri^^ K iit^^l 1 
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3) ' 

'fk'^tl 112 (146 mg, 0.400 mmol) ^ DMF (2 mL) Jc^f? 60%7Km<ti- 
h y (35.2 mg, 0.880 mmol) ^M^X, MUX 30 ^mmWVti^. RJiL^U^ 
(0.0523 mL, 0.440 mmol) ^?®Tb; ^?ai?^^»bfCo R}^- 
m^7K^\<imAV. Imol/Li^^TpH ^ 7 (Cli^bl^ctt. im^^/l^-ettm bfc^ 

^ / -/^=99 : 1) xmrn-r^ :it\^x^. mmit-^m 113 (25.0 mg, 14%) ^# 

iH NMR (DMSO-de, 5 ppm): 5.15 is, 2H), 6,60 (dd, J = 1.6, 3.2 Hz, IH), 6.73 (d, J = 
3.2 Hz, IH), 6.76 (dd, J = 1.9, 7.0 Hz, IH), 7.16 (d, J = 1.9 Hz, IH), 7.17-7.39 (m, 
5HD, 7.45 (dd, J = 1.6, 4.3 Hz, 2H), 7.67 (d, J = 1.6 Hz, IH), 7.99 (d, J = 7.0 Hz, IH), 
8.62 (dd, J = 1.6, 4.3 Hz, 2H), 13.22 (br s, IH). 
APCIMS m/z: DV[+H]+ 455. 
244-248 . 

N- [4- (2-:7VM -5- (3-7«^/Vfc°iJ v^:/-4-'i'/V') =f-Ty^—/i—2 

— r /k] t*; V i^iy- 4 --^jv-^^-^ X Y iit^m 114) 

(Di-tt> ^ \^0^m 1 3 X^^^^htl^^t^O^m. (514 mg, 2.00 mmol) jO^fet^tfi^ti'^i^ 1 
1 4 (502 mg, 73%) S:#fCo 

iH NMR (DMSO-de, 5 ppm): 2.08 (s, 3H), 6.49 (dd, J = 0.5, 3.2 Hz, IH), 6.53 (dd, J 
= 1.9, 3.2 Hz, IH), 7.38 (d, J = 4.9 Hz, IH), 7.59 (dd, J = 0.5, 1.9 Hz, IH), 8.03 (dd, 
J = 1.6, 6.2 Hz, 2H), 8.49 (d, J = 4.9 Hz, IH), 8.58 (s, IH), 8.83 (dd, J = 1.6, 6.2 Hz, 
2H), 13.37 (br s, IH). 
APCIMS m/z: [M-J-H]+ 363. 

immw^i 115] 

N- [4, i2-:7V7l-) ^T-/—;V-2 — T/V] -<VXT ^ K \ 1 

5) 

1 4 X'^hMWL-^m n (300 mg, 0.760 mmol) , h U r/^/V ( 2 - :7 y /V) 
:;^^l^ir^^ (0.720 mL, 2.28 mmol). (0.180 g, 0.760 mmiol) ^^XJ'r Y ^ 

:35^^ ( h y ya^:=~7Vi^:;^^^^y') /-^^ v^!>A (0.130 g, 0.114 mmol) ^ DMF (7.6 mL) 

\cmm\^. 6o^-e2^ra. ioo°c-t?i5 5>w^#uf-o m^^-m.-hm-^^^^^. wm.^ 
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10%-^iyit:fy V ^-^y^mW (35 mL) ^llU^XmUX- 10 :^f^UW\^. f^^m^/l^-T? 

^l^iETT'W^bfCo #p5ti.^c^^*i^y ;^<5^Vv;^7^i^i5'n-^ hi^'^:7^— {-^^^ 
>- : mm^'f-/^=10 : 1~5 : 1) X-mMi-^ ^ ^ J: 19 . •^Kib'^i^ 114 (20.6 mg, 

8%) ^#/Co 

iH NMR (CDCls, 6 ppm): 6.48 (dd, J = 1.9, 8.5 Hz, IH), 6.52 (dd, J = 1.9, 8.5 Hz, 
IH), 6.77 (dd, J = 0.8, 3.5 Hz, IH), 6.80 (dd, J = 0.8, 3.5 Hz, IH), 7.47-7.66 (m, 3H), 
7.49 (dd, J = 0.8, 1.9 Hz, IH), 7.51 (dd, J = 0.8, 1.9 Hz, IH), 7.90-7.97 (m, 2H), 9.59 
(br s, IH). 
MM.- 156-157 "C. 

immm 1 1 e ] 

N- [4- (2-:7i;/k) -5- (2-^31^/^) g^ry— /I— 2 — f/i^] ^i^^-t^ 

% K m-^m 116) 
mmm n 5 1 mm^ ut. b v ( 2 - :7 y /v) i^-rxo^t) ^\z.yv 

(2-^^^/V) (0.240 mL, 0.750 mmol) ^.^V^, #:%^J 1 4 

1?#btb§'fl^'^i^n (100 mg, 0.250 mmol) ^O^^^IB^ffc-^^^ 1 15 (98.9 mg, 100»/6) 

IH NMR (CDCls, 5 ppm): 6.33 (dd, J = 1.8, 3.3 Hz, IH), 6.46 (dd, J = 3.3 Hz, IH), 
7.11 (dd, J = 3.7, 5.1 Hz, IH), 7.27 (dd, J = 1.5, 3.7 Hz, IH), 7.34 (d, J = 1.8 Hz, IH), 
7.41 (dd, J = 1.5, 5.1 Hz, IH), 7.43-7.53 (m, 2H), 7.54-7.62 (m, IH), 7.86-7.94 (m, 
2H), 9.59 (br s, IH). 
APCIMS m/z: [M-fH]+353. 
\MW\ 117] 

N- [4— {2—-y^);V) -5 - (1 - 7< ^/W >- /i^- 2 — i ;v) ^T-Z^-^v— 

2 — r/v] -<^^XT^ K (^t^mi 1 7) 

mmm 1 1 5 t mmi^ ur, h y y^^^i^ ( 2 - ^ y /^) ^ ^ :yr>-(Di-^t^ ^\zhv 

•f'f-^V ( 1 -^5=-/W >- K— /V- 2 -^/l^) ^iJ'^'^V (1.37 mL, 3.78 mmol) ^ 
fflV^, #^0111 4-e#btb5'fb^J^n (500 mg, 1.26 mmol). d^P^M^ft^-a-^l 1 T 

(395mg, 78%) ^^^#.ia#:^ bT#fCo 
iH NMR (CDCI3, 5 ppm): 3.55 (s, 3H), 6.05 (d, J = 3.5 Hz, IH), 6.29 (dd, J = 1.6, 
3.5 Hz, IH), 6.73 (s, IH), 7.14-7.22 (m, IH), 7.24-7.41 (m, 2H), 7.35 (d, J = 1.6 Hz, 
IH), 7.50-7.71 (m, 4H), 7.91-7.97 (m, 2H), 9.76 (br s, IH). 
M^: 195-196 °C. 

[«M118] 
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N- [4- ■(2--7i;/V) -5- (2-«p<^/V7^:=^/l^) 5^T)/— /V— 2 — f/l^] t" 

(Di-^t> "9 izm^m 1 5 fetLS^tl'^i^ o (512 mg, 2.00 mmol) hW:9&<t^l'^ 1 
1 8 (482 mg, 67%) 

iH NMR (DMSO-de, 5 ppm): 2.09 (s, 3H), 6.18 (d, J = 3.2 Hz, IH), 6.46 (dd, J = 1.9, 

3.2 Hz, IH), 7.28-7.40 (m, 4H), 7.57 (d, J = 1.9 Hz, IH), 8.01 (dd, J = 1.4, 5.9 Hz, 
2H), 8.82 (dd, J = 1.4, 5.9 Hz, 2H),- 12.27 (br s, IH). 

APCIMS m/z: DVH-H]+ 362. 

mmm 119] 

N- [4- (2-:7y/v) -5- (4-?^ h^iy-y^^^M ^Ty—/^-2 — f/i-] 

^i/XT5: K i^t^^l 19) 

mmm 1 1 5t mmi^ ut. b v t/9^/v ( 2 - y /v) :/i-:^(Di^t> v\z.hv 

y^^^/l^ (4-^ h=3ri/:7 3ic^/V) y(.^>"r> (1.15 mL, 3.78 mmol) %^V^, 

Ml AX^Uhtl^it^il^n (500 mg, 1.26 mmol) ^^hU^ih^^l 1 9 (137 mg, 

29%) ^^jt#.H#:t bT#fCo 

iH NMR (CDCI3, 8 ppm): 3.87 (s, 3H), 6.32 (dd, J = 0.8, 3.5 Hz, IH), 6.34 (dd, J = 
1.9, 3.5 Hz, IH), 6.96 (d, J = 8.9 Hz, 2H), 7.37 (dd, J = 0.8, 1.9 Hz, IH), 7.43 (d, J = 
8.9 Hz, 2H), 7.48-7.57 (m, 2H), 7.58-7.66 (m, IH), 7.90-7.97 (m, 2H), 9.61 (br s, 
IH). 

APCIMS m/z: [M+H]+377. 
MM- 90-98 °C. 

mmw^i 120] 

N- [4- (2-:7y/V) -5- (3-?^ h^i^-y^=-/^) ^Ty— /V- 2 — T /V] 
-<:/XT^ K i^t^^l 2 0) 
HJfeM 115^ m^ic: b-C. b V y'^/i^ ( 2 - :7 y /V) ;^ ^ :yi->^(DiXt> hV 

-f^jV (3-7< bdri>-:7rc^/P) (1.40 mL, 3.78 mmol) ^fflV>, 

Ml 4'Tr#PjtLS'fk'^i^n (500 mg, 1.26 mmol) ;5^b>^|S'fb'a'#J 1 2 0 (245 mg, 

52%) bT#fCo 

iH NMR (CDCI3, 5 ppm): 3.82 (s, 3H), 6.31 (dd, J = 1.6, 3.3 Hz, IH), 6.36 (d, J = 

3.3 Hz, IH), 6.95 (dd, J = 2.5, 8.2 Hz, IH), 7.05 (dd, J = 2.5, 2.5 Hz, IH), 7.10 (dd, J 
= 2.5, 7.5 Hz, IH), 7.32 (d, J = 1.6 Hz, IH), 7.34 (dd, J = 7.5, 8.2 Hz, IH), 7.45- V.54 
(m, 2H), 7.56-7.63 (m, IH), 7.89-7.95 (m, 2H), 8.74 (br s, IH). 

APCIMS m/z: [M-«-H]+ 377. 
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imMm 1 2 .1 ] 

N- [4- (2-:7y/V) -5- (2-^ h^>'-7=^=-M ^T^J—jV-l—^JV^ 
^lyXT ^ K (At^m 12 1) 

UMm 1 1 5 t mWi^ UT. h y ( 2 - :7 y m iyiriy(Di\t> ^\z.h^) 

y^^jV (2-7« h^iyy P^^l^i-l^ (1.49 mL, 4.53 mmol) ^fflV\ 

{?!|1 4-e#btLS'fb'a-t/n (600 mg, 1.51 mmol) ^^btlfB-fb-^il^ 1 2 1 (181 mg, 

33%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 3.77 (s, 3H), 6.08 (d, J = 3.3 Hz, IH), 6.17 (dd, J = 1.8, 
3.3 Hz, IH), 6.96-7.06 (m, 2H), 7.15 (d, J = 1.8 Hz, IH), 7.34-7.55 (m, 5H), 
7.86-7.92 (m, 2H), 10.91 (br s, IH). 
APGIMS m/z: [M-t-H]+377. 

mMmi2 2i 

N- [4- (2--^VM -5- (2- h y 7/V::e-n^5^/l^:7cn:::^/v) ^Ty—/l — 
2 — r/V] -<>'XT3: K iit^^l 2 2) 

mmm 1 1 5t ux. b y ■7'^=^/^ c 2 y /v) ^^^5? >':^^/(Dft^^ 19 j^i h y 

(2— h y :7/V;^-n^5^/V7ct::^/V) (1.41 mL, 8.'78 mmol) 

ffiV^, 1 4 ■T?#e>;n/5'fb;-^%n (500 mg, 1.26 mmol) t^hUmit^^ 12.2 

(813 mg, 60%) bT#fc:o 
iH NMR (CDCI3, 5 ppm): 5.88 (dd, J = 0.8, 3.2 Hz, IH), 6.25 (dd, J = 1.9, 3.2 Hz, 
IH), 7.26 (dd, J = 0.8, 1.9 Hz, IH), 7.46-7.67 (m, 6H), 7.81-7.87 (m, IH), 7.91-7.97 
(m, 2H), 9.72 (br s, IH). 
§k>^'- 205-206 °C. 

mmm 123] 

N- [4- (2-:y'y/V) - 5- (1 -^^;V-2-^^y- 1, 2--:>t Knfc°y 
v'i/-4— -r/v) ^ry^— /v-2— fyv] t°y v^^-4-;&y^:^J<=^i^5: K {ih-^mi 
2 3) 

1 6 X#btt§^(::^i^p (259 mg, 1.00 mmol) ^ (4 mL) \Z. 

mm-^'^. 28%-^ hyi^7i^7« V^iy\^(D;^^ y —;vm^ (385 mg, 2.00 mmol) 

30 5>raa#UfCo ^h\^m.^t-ml■^m\^BPity'f•;V (0.185mL, S.OOmmol) 

AiJ'pt-^ bi^^77>f — (iJ^nn/jN/VA : /V=9: l) Xltt^t'S - ^ <fc y) . 

2-T^y-A- (2-:7y/V) - 5- (1 -^^/v-2-:^^y- 1, 2--i?tK 
n fy v?^^-4-'f /V) ^rV—;V (222mg, 81%) Ut^tfcio 
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iH NMR (DMSQ-de, 8 ppm): 3.39 (s, 3H), 6.02 (dd, J = 2.1, 7.1 Hz, IH), 6.24 (d, J = 
2.1 Hz, IH), 6.56 (dd, J = 1.7, 3.3 Hz), 6.63 (dd, J = 0.8, 3.3 Hz, IH), 7.42 (br s, 2H), 
7.59 (d, J = 7.1 Hz, IH), 7.65 (dd, J = 0.8, 1.7 Hz, IH). 
APCIMS m/z: [M+Hl+274. 

J1U2 

Xmi-^1#b*lfc2-T^ y-4- (2-:7yyV) -5 - (1 2-:^=3^ 
y — 1 , 2 Kn t°y Zy>- 4 --f /V) ^Ty'— (222 mg, 0.812 mmol) ^ 

DMF (4mL) r^^?b. 4y^=^'^>'Wi (199 mg, 1.62 mmol) . PyBOP (926 mg, 
1.78 mmol) :^ XX^ h V =^'^/'^T ^ (0.497 mL, 3.56 mmol) ^M:^X^ SO^Ce 1 

y ;^ <J^VV:3i7 y ^ y n b^'y (i^ a n;^/VA : /v=17 : 3) -CltMUs 

p< iJ' y — /VT* y ^ y y — :i i: J: 19 . ^IB-fb-^^^ 1 2 3 (158 mg, 52%) ^l^M 

IH NMR (DMSO-de, 5 ppm): 3.46 (s, 3H), 6.21 (dd, J = 1.6, 7.0 Hz, IH), 6.46 (d, J = 
1.6 Hz, IH), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 6.77 (dd, J = 0.8, 3.5 Hz, IH), 7.74 (d, J 
= 7.0 Hz, IH), 7.74 (dd, J = 0.8, 1.9 Hz, IH), 8.01 (dd, J = 1.6, 4.6 Hz, 2H), 8.82 (dd, 
J = 1.6, 4.6 Hz, 2H), 13.35 (br s, IH). 
APCIMS m/z: [M+H]+ 379. 
MM.'- 280-282 °C . 
[^»!ll2 4] 

N- [5- il -::r.=f-/p- 2 -:t^y - 1 , 2-iy\i Knt°y — I'/V) -4 
- (2-yy/V) ^ry^— /I— 2— T/V] t-y v?:/-4-;;^7/^^>i?-^ K (^h^^l 
2 4) i 

^^mi Q-V'^hfl^it-^S^P (259 mg, 1.00 mmol) ^^b2-T^/-5- (1- 

^^/v-2-;4-=3f y- 1, 2-v^t: Kn t°y ^<?:x-4— f/i^) -4- (2-yy/v) 

^ry — (0.185 mg, 3.00 mmol) ^#fc:o 

iH NMR (DMSO-de, 8 ppm): 1.21 (t, J = 7.1 Hz, 3H), 3.67 (q, J = 7.1 Hz, 2H), 6.04 

(dd, J = 2.0, 7.1 Hz, IH), 6.24 (d, J = 2.0 Hz, IH), 6.56 (dd, J = 1.8, 3.4 Hz, IH), 

6.63 (dd, J = 0.9, 3.4 Hz, IH), 7.43 (br s, 2H), 7.60 (d, J = 7.1 Hz; IH), 7.66 (dd, J = 

0.9, 1.8 Hz, IH). 

APCIMS m/z: [M+H1+ 288. . 

TM2 
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x^i -e#£>tLfc2-r 5: y- 5 - (i -^^i^/i— 2-:^.=3f-y- 1, Ko 

t°yv':/-4 — r/l^) -4- (2— :7y/^) ^T^— (167 mg, 0.582 mmol) ^ 
DMF (8mL) K^Ml^. y(y=-^f-l^^ (143 mg, 1.16 mmol). PyBOP (664 mg, 
1.28 mmol) *5 j;t^ MJ ^^/I^T 5: V (0.356 mL, 2.55 mmol) ^M^X. 80'^!? 1 

H#PBm#bfc:o w.}^sm^7\^'¥\^'&y^\^. s^m^^/^-etttBU/t^ mm^mn^^ 

y ^ / -/v- i;?^^7i.:3;i— x/v^D^m-^^^^tr y ^ ^ y — r § :i ^ J: . 

tllB^k-g-^lt) 1 2 4 (83.5 mg, 37%) ^^^^"^mWh bT#fc:o 

iH NMR (DMSO-de, 8 ppm): 1.25 (t, J = 7.0 Hz, 3H), 3.93 (q, J = 7.0 Hz, 2H), 6.23 
(dd, J = 1.9, 7.0 Hz, IH), 6.44 (d, J = 1.9 Hz, IH), 6.62 (dd, J = 1.9, 3.2 Hz, IH), 
6.76 (dd, J = 0.8, 3.2 Hz, IH), 7.74 (d, J = 7.0 Hz, IH), 7.74 (dd, J = 0.8, 1.9 Hz, IH), 
8.01 (dd, J = 1.6, 4.3 Hz, 2H), 8.82 (dd, J = 1.6, 4.3 Hz, 2H), 13.36 (br s, IH). 
APCIMS m/z: [M+H1+ 393. 
WiM.' 245-248 °C . 
[||»J12 5] 

N- [5- (l -^^v?/^-2-:^=3ry- 1, 2 --:^t: Kn t" y S^^'- 4 — </V) - 

4 - ( 2 - >^ y /V) /V- 2 — f /V] t° y ^Ji^- 4 --^/v-^^-^ ^ k ('fb-a-^ 

12 5) 

xmi 

1 6 X^htl^it^^ P (259 mg, 1.00 mmol) :^^b2-T^y-5- (1 — 

-<:^i:^/u- 2 i . 2 -i^t Kn t:°y 4 -^/v) -4- (2 -:y y/v) 

^ry^— /V (289mg, 83%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 5.02 (s, 2H), 6.07 (dd, J = 2.1, 7.2 Hz, IH), 6.28 (d, J = 
2.1 Hz, IH), 6.56 (dd, J = 1.8, 3.3 Hz, IH), 6.64 (d, J = 3.3 Hz, IH), 7.25-7.39 (m, 
5H), 7.46 (br s, 2H), 7.66 (d, J = 1.8 Hz, IH), 7.69 (d, J = 7.2 Hz, IH). 
APCIMS m/z: [jVH-H]+ 350. 

2 

•mmMl 2 4<7)XS2 irlRl^leiLT. 2-T^y-5- {1-^^/^- 2-:^^y 
-1, 2-i:;?t: Knfc°y v^V-4 — f/P) -4- (2-:7y/l') ^TyWV(7)f^t? 0 

(cxsi-e#btLfc2-T5:y-5 - (i — ^>'v^/v-2-::r=^y- 1, 2.-V'\i k 

n fc° y v?;x— 4-^/1^) — 4 — ( 2 - 7 y /V) ^ — (289 mg, 0.827 mmol) 
tf^hUW^L^mi 2 5 (42.6 mg, 11%) UT#fe:o 
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iH NMR (DMSO-de, 5 ppm): 5,13 (s, 2H), 6.26 (dd, J = 1.9, ,7.0 Hz, IH), 6.50 (d, J = 
1.9 Hz, IH), 6.62 (dd, J = 1.9, 3.2 Hz, IH), 6.77 (dd, J = 0.5, 3.2 Hz, IH), 7.25-7.45 
(m, 5H), 7.74 (dd, J = 0.5, 1.9 Hz, IH), 7.83 (d, J = 7.0 Hz, IH), 8.01 (dd, J = 1.6, 
5.9 Hz, 2H), 8.81 (dd, J = 1.6, 5.9 Hz, 2H), 13.36 (br s," IH). 
APCIMS m/z: [M-t-H]+ 455. 
Bi^.: 137-140 °C . 

mmm 126] 

N- [4- i2-^VM -5 - (■l-?^^/l'-2-^^y-l, 2-v^t: KPt:°y 
v^:/- 5-^/1-) ^Ty—/l^-2-4Jl^'} t:°y v?>'-4-:^/V/K=^f-5: K (-fb-^i^i 
2 6) 
XM 1 

1 7 -e# 'f bl-^i^ q (259 mg, 1.00 mmol) :J3 <fc XJ^-T ^J^ ?^ h^^^ 
K (119 mg, 2.20 mmol) ^p^^y^/V (6mL) (eiM^^-^. S?l.t? 40 5>P^^# b 
fdo $ h l^RJitM^m^ 3 ^^ty (0.218 mL, 3.50 mmol) ^M±Xn^MWV. 

(iJ^nn/}>/V'A-^^/— /k=4 : 1) -e*t3SbT. 2-T^/-4- (2-:7y/V) 
-5 - {\-y^;V-2-yr^)/-\, 2-v;^t Knt°y v?>'-5->l'/l/) 'f'T-/— 
;V (203mg, 74%) bT#fc:o 

iH NMR (DMSO-de, 6 ppm): 3.44 (s, 3H), 6.38 (d, J = 9.2 Hz, IH), 6.48 (m, 2H), 
7.15 (br s, 2H), 7.34 (dd, J = 2.6, 9.2 Hz, IH), 7.53-7.57 (m, IH), 7.92 (d, J = 2.6 Hz, 
IH). 

APCIMS m/z: [M-i-H]+ 274. 

xm2 

X@l-e#fetb6 2-T5; /-4- (2-:7iJ/V) - 5- (1-7^^/1^-2-:^^ 
y - 1 , 2 -i/t t°y 5 -^/V) ^Ty—;V (200 mg, 0.732 mmol) ^ 

DMF (4mL) \zM%\^. ^ y=.=i^yi^ (180 mg, 1.46 mmol) . PyBOP (838 mg, 
1.61 mmol) 43 J;tJ? h ]) ^^;VT 5 1^ (0.449 mL, 3.21 mmol) ^M^X. 80°C-e 1 

y ;^ ^AiJ^n-^h^^^^— (^nn sJn/V A - p< -S' y — /V'= 17 : 1) -t?*t^ 

/ —;VX: V:^vV —T^ ^ J: 19 . i^lB-fb-^^^ 111 (155 mg, 56%) ^^^n 
^mi^t LT#fci„ 

IH NMR (DMSO-de, 5 ppm): 3.49 (s, 3H), 6.46 (d, J = 9.4 Hz, IH), 6.57 (dd, J = 1.9, 
3.5 Hz, IH), 6.66 (dd, J = 0.8, 3.5 Hz, IH), 7.44 (dd, J = 2.7, 9.4 Hz, IH), 7.67 (dd, J 
= 0.8, l!9 Hz, IH), 8.00 (d, J = 2.7 Hz, IH), 8.01 (dd, J = 1.6, 4.3 Hz, 2H), 8.20 (dd. 
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J = 1.6, 4.3 Hz, 2H), 13.22 (br s, IH). > 
APCIMS m/z: [M+H1+ 379. 
MM,- 294-295 °C. 

immm 127] 

2 7) 

x@i 

1 7 -e#btb6'fb'a'^i^ q (259 mg, 1.00 mmol) d^b2-T5:y-5- (1- 
^=^/\y—2—:t^y—l, 2--:^^ Knt'y v'^'-S — f/V) -4- (2-:7y/V) 
5^Ty'— /l^ (287 mg, 100 %) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 1.22 (t, J = 7.1 Hz, 3H), 3.92 (q, J = 7.1 Hz, 2H), 6.38 
(d, J = 9.4 Hz, IH), 6.45-6.50 (m, 2H), 7.16 (br s, 2H), 7.34 (dd, J = 2.6, 9.4 Hz, IH) 
7.53-7.57 (m, IH), 7.82 (d, J = 2.6 Hz, IH). 
APCIMS m/z: IM-I-H3+ 288. 

Xm2 

X@l-e#bttfc2-r5:/-5- (l-:3i^/v-2-;^=^y-l, 2-i^fc 
If y 5 — f/P) - 4 - ( 2 - :7 y /V) 'f-T^—fV (287 mg, 1.00 mmol) ^ 

DMF (4 mL) XzMU y ^ =i ^ (246 mg, 2.00 mmol) . PyBOP (1.14 g, 2.20 
mmol) *5 j;tJ« h y rn^/i^T 5 (0.613 mL, 4.40 mmol) ^M^X. 80°C-e 1 BfK 
^#UfCo Si^^l^^7X4^f^iiAb. S^^::n^/i/-ettmUfc. ^aji^mfP^:^7X-T:^5fe 

7^ ^ y — /v^ ^/K^?M^^^-e y ;^ y y — r§ i: «9 . tllB 

'fb'g^#)1 2 7 (99.0 mg, 25%) bT#fCo 

iH NMR (DMSO-de, 8 ppm): 1.26 (t, J = 7.0 Hz, 3H), 3.97 (q, J = 7.0 Hz, 2H), 6.45 
(d, J = 9.2 Hz, IH), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.66 (d, J = 3.2 Hz, IH), 7.45 (dd, 
J = 2.7, 9.2 Hz, IH), 7.68 (d, J = 1.6 Hz, IH), 8.00 (d, J = 2.7 Hz, IH), 8.04 (dd, J = 
1.6, 4.3 Hz, 2H), 8.84 (dd, J = 1.6, 4.3 Hz, 2H), 13.24 (br s, IH). 
APCIMS m/z: [M+H|+ 393. 
SH.'fe: 285-289 X.. 
C^M^J12 8] 

N- [5- (1 -^>'v'/V-2-::r=^y- 1, 2-.>^t Knt:°y v^^-S—f/V) - 
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12 8) 
X^l 

1 7 T1# q (259 mg, 1.00 mmol) d^fe2-T5:y-5- (1- 

^>'v'/V- 2 -::r^y- 1 , 2-v^t 5 --Y/^-) - 4- (2-.:7y/V) 

^ry'— yl- (349 mg, 100 %) ^#fCo 

X@2 

X@l-T:#btT.^ 2-T^y-5 - (1 2 y - 1 , 2-v?t K 

nt'y v^y-- 5 --f 7V) -4- (2 — yy/l^) ^ry— /V (349 mg, l.OO mmol) ^ 
DMF (4 mL) {Jl^^? 4 V =- ^^^^W: (246 mg, 2.00 mmol) , PyBOP (1.14 g, 2.20 
mmol) *3 J:t/ b y ^^;VT % (0.613 mL, 4.40 mmol) ^MX.X. 80°C^^ 1 B#r^ 

^v^y ;!&<J^VV;^^Ai5'n-x' hi/7:7^— (iJ' n : 7« y — /W=17 : 1) ^T?!! 

-ft^-a^^J 1 2 8 (128 mg, 28%) ^^^^mW-h LT#fCo 

iH NMR (DMSO-de, 8 ppm): 5.16 (s, 2H), 6.51 (d, J = 9.2 Hz, IH), 6.54 (dd, J = 1.6, 
3.5 Hz, IH), 6.63 (dd, J = 0.8, 3.5 Hz, IH), 7.26-7.44 (m, 5H), 7.49 (dd, J = 2.4, 9.2 
Hz, IH), 7.51 (dd, J = 0.8, 1.9 Hz, IH), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.11 (d, J = 
2.4 Hz, IH), 8.81 (dd, J = 1.6, 4.6 Hz, 2H), 13.25 (br s, IH). 
APCIMS m/z: [M+H]+455. 
Bt-^.: 215-218 X.. 
imMm 12 9] 

N- [5- ( 1 -Ji^/P— 6 -;r^y- 1 , 6-v?t Knfy >?V-2 — i ;V) -4 

- (2-:7yM 5^Ty— /v- 2— f/v] \f^)V'iy-A--^;vifs^^% K iAY^-^mx 
2 9) 

1 8 X'^'htl^ih^^ r (660 mg, 2.30 mmol) ^ DMF (8 mL) i^MM 
^y-s^V^ (1.70 g, 13.8 mmol) ^ BDCmM^ (2.64 g, 13.8 mmol) *3j;tJ^l 

- t Kn drv'-^:/^ h y ry— /V— 7KfPi^ (2.11 g, 6.66 mmol) ^Mx.X, 80X:X 3 

y bi7^7:7^— (i^nn:^N/Vi^ : T^i?'/— /l^=19:l) ^*t^b, 

^ ^ y —/V ir v'^^/v^— x/KZ^M-^^^-e y y. y y — i: (c: J: <9 s ^IB^fb-a-^^ 

1 2 9 (442 mg, 49%) ^m^^mi^t VX^fc-o 
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iH NMR (CDCI3, a ppm): 1.16 (t, J = 6.5 Hz, 3H), 3.22 (q, J = 6.5 Hz, 2H), 6.32 (dd, 
J = 1.4, 6.8 Hz, IH), 6.38-6.42 (m, 2H), 6.75 (dd, J = 1.4, 9.2 Hz, IH), 7.33-7.40 (m, 
2H), 7.81 (dd, J = 1.6, 4.6 Hz, 2H), 8.88 (dd, J = 1.6, 4.6 Hz, 2H) 
APCIMS m/z: [M+H]+ 393. 

m.^.- > 300 °C . 

immmi s o] 

N- [5- {1 -^^/l-- 6 -:t^y- 1 , 6 -v^t Kn t°y iTv?:/- 3 — - 
13 0) 

(Dj^t> V {Z.m^m 1 9 X^^hth^it^^ s (186 mg, 0.588 mmol) t^hWXS.it^^ 
1 3 0 (200 mg, 87%) #fCo 

iH NMR (CDCI3, 5 ppm): 1.43 (t, J ^ 7.1 Hz, 3H), 4.27 (q, J = 7.1 Hz, 2H), 6.40 (dd, 
J = 1.8, 3.3 Hz, IH), 6.63 (d, J = 3.3 Hz, IH), 6.91 (d, J = 9.6 Hz, IH), 7.34 (d, J = 
9.6 Hz, IH), 7.35 (d, J = 1.8 Hz, IH), 7.77 (d, J ^ 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 
2H). 

APCIMS m/z: |MH-H]+ 394. 
m^'- 235-239 X:. 

{.mMm 13 1] 

N- [4- (2-:7y/V) -5- (1— ry7"i:itVP-6-:^^y-l, G-V-^i K 
13 1) 

(Di\t) V i^^^m 2 0 •^i^hn?>it^^ t (162 mg, 0.539 mmol) i^^ hUW^it^l^ 
13 1 (157 mg, 72%) ^#rCo 

iH NMR (DMSO-de, 8 ppm): 1.32-1.34 (m, 6H), 5.17-5.22 (m, IH), 6.66 (dd, J = 1.8, 
3.3 Hz, IH), 6.85 (d, J = 3.3 Hz, IH), 6.96 (d, J = 9.7 Hz, IH), 7.45 (d, J = 9.7 Hz, 
IH), 7.78 (d, J = 1.8 Hz, IH), 8.03 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 13.3 
(s, IH). 

APCIMS m/z: |M-HHl+ 408. 
mM.- 190-194 x:. 
C«M13 2] 

2- (text--^h^i^:fy/i^^^/^T^/) -4- (2-:7y/i^) ^Ty'— 

7l^7}fi/^^'^/lx (^B-^f^l 3 2) 
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^it^^ e (4.89 g, 20.5 mmol) ^ef^'felllB^k-^i^ 1 ,3 2 (5.12 g, 74%) 

iH NMR (CDCI3, 8 ppm): 1.87 (t, J = 7.0 Hz, 3H), 1.46 (s, 9H), 4.35 (q, J = 7.0 Hz, 

2H), 6.55 (dd, J= 1.6, 3.5 Hz, IH), 7.52 (dd, J = 0.3, 1.6 Hz, IH), 7.79 (dd, J = 0.3, 

3.5 Hz, IH), 9.43 (br s, IH). 
ESIMS m/z: [M+H]+ 339. 

immm 133] 

2- (tert-y b^^>;^7/V#^/^T$ y) -4- i2-Z7V/^) ^—zv- 5 
/^^yi^ly-m iih^^l 3 3) 

mmm 9 5 1 m-m\^ vx^t^m 2 4 (^t^t? 19 i,:i^h-^m 132 (5.12 g, 15.1 mmoi) 

•^^hmt^ih^^l 3 S (4.65 g, 99%) ^mf:Lo 

iH NMR (DMSO-de, 8 ppm): 1.50 (s, 9H), 6.61 (dd, J = 1.9, 3.2 Hz, IH), 7.55 (dd, J 
= 0.8, 3.2 Hz, IH), 7.76 (dd, J = 0.8,. 1.9 Hz, IH), 12.00 (br s, IH). 
APCIMS m/z: |M+H]+ 311. 
C^»J13 4] 

2- (teit-yh'^-^:fy/l^^=^/l^T^y) -4- (2-:7r;/v) -N-yi h^i^-N 
-^9^/V9^ri/— /V-5-:;^77V>^>f-^ K ('fb-a-i^l 3 4) 

^ii^it^ffiV^, -ftS-^i^ 9 5 (Df^:b «9 (C-ftS-^i^ 1 3 3 (4.65 g, 15.0 inmol) -^^h^ 
IB^k-^^ 1 3 4 (2.59 g, 49%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.46 (s, 9H), 3.34 (s, 3H), 3.67 (s, 3H), 6.47 (dd, J = 1.6, 
3.5 Hz, IH), 7.04 (dd, J = 0.8, 3.5 Hz, IH), 7.47 (dd, J = 0.8, 1.6 Hz, IH), 9.23 (br s, 
IH). 

iMMm 13 5] 

N- 4- i2 — y])M ^T-/—)V- 2—y( ;v\ :^/w^5:^^ 

tert-7'^/1/ ('fB-a-ii^l 3 5) 

it^^lS4 (10.7 g, 30.3 mmol) ^ THF (240 mL) l^'^Ml^. r/l/=f':/#H 
0°C-e 2.0moyL =^ ^/l^-^ i^^^^ iy^J>>(D THF (60.6 mL, 121 mmol) 

A - (--^i^-^^ : g^m^^/V=3 : 1) Xmmt^ ^IB'fli'g'i^ 13 5 (6.18 

g, 55%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.49 (s, 9H), 6.38 (dd, J = 1.8, 3.5 Hz, IH), 7.10 (d, J = 
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3.5 Hz, IH), 7.27 (d, J = 1.8 Hz, IH), 7.36-7.53 (m, 3H), 7.76-7.78 (m, 2H). 

2-T ^ J - A — {2-'7]) ;v) ^T-J^;X^—^—4fV^-y^=-f\^=^y^^ (ih^^ 
13 6) 

ih-^m 13 5 (6.18 g, 16.7 mmol) ^ h V ^/V^nf^^ (17 mL) (d^^f M 

^/v^^j^.^u'^h^^yy^— (-^=3ri^>' : g^^ai^/v^i : 4) -v^mir ^ :i t {z. 

X «9 ^ m^it^m 1 3 6 (4.39 g, 97%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.40 (dd, J = 1.8, 3.5 Hz, IH), 6.80 (dd, J = 0.7, 3.5 Hz, 
IH), 7.30 (dd, J = 0.7, 1.8 Hz, IH), 7.31-7.37 (m, 2H), 7.44-7.55 (m, 3H), 8.00 (s, 
2H). 

mmmi 3 7] 

N- [5— 4- (2-7y/^) ^Ti/— /V-2 — f/V] -2-t Kn:3f 
iX- 2 ^/V:7^ny^^T 3: K C^ti'^ife 13 7) 

'fhl-a-i^ 1 3 6 (150 mg, 0.555 mmol) ^ DMF (2.5 mL) {::^j^b> 2 - 1 Kn 
^Srv^— 2— 7«^/V:7'n/'?:/^ (116 mg, 1.11 mmol). EDO (313 mg, 1.11 

mmol) :}3 j;U«l - 1 Knarv'-O-y ^ y T i/— /V— TKfOi^ (170 mg, l.ll mmol) 

^^)nx.T. 5o°CT? 3 Btrsm^bfco RjtMKyk^m^x. gm^^/w-ctttti bfco 
:^;]^jl§>lgfp^:^7K-e^5fe#b. iS7Xiltm-^^'^->'>A-elt;^bfcm. ^^^MiET-e 

^;v=\ : 1) Um^-^^l 3 7 (158 mg, 80%) ^#f::c 

iH NMR (CDCI3, 5 ppm): 1.63 (s, 6H), 6.44 (dd, J = 1.8, 3.5 Hz, IH), 7.21 (dd, J = 
0.7, 3.5 Hz, IH), 7.38 (dd, J = 0.7, 1.8 Hz, IH), 7.39-7.53 (m, 3H), 7.78-7.82 (m, 
2H), 10.6 (s, IH). 
APCIMS m/z: [M-»-Hl+ 357. 
m^'- 153-154 X,. 
1 3 8 3 

N- [5-^^i/^;w-4- (2->^y/v) ^r^y—/v- 2—^/1^] -i-tKo^ 

^y-y^n-ztxi/^l^iJjVi^^-^X hMB-a-^l 1 3 8) 

^JfeM 1 3 7 a= b-C. 2 - Kn ^^rv— 2 9=-/^:7"n/-?^^m<^f^t3 «9 1 

-t n-:/n/^V:^;/V/3^^i/^^ffiV>, it^^l 3 6 (150 mg, 0.555 

mmol) ib^hm^m^t^^l 3 8 (151 mg, 77%) ^#fCo 
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iH NMR (CDCI3, 8 ppm): 1.26-1.32 (m-, 2H), 1.51-1.56 (m, .2H), 6.41 (dd, J = 1.8, 
3.5 Hz, IH), 7.13 (dd, J = 0.7, 3.5 Hz, IH), 7.34 (dd, J = 0.7, 1.8 Hz, IH), 7.37-7.42 
(m, 2H), 7.49-7.52 (m, IH), 7.77-7.80 (m, 2H), 10.31 (s, IH). 
APCIMS m/z: [M-hH]+ 355. 
202-205 °C. 

mmm 139] 

N- l5-^>y^4 /^-4- (2-:7y/i/) ^ry^— /i/- 2 --T/v] -3- (N, N 
-v?7<^yV;t;/w-^^-f/W ^^-Xr.^ K (^b-^^) 1 3 9) 

4 y ^/l^ (2.00 g, 11.1 mmol) ^ THF (60 mL) (C^^^f b.2.0 moyL 

^}VT % VCOy y (ll.l mi, 22.2 mmol) . EDC ^g^l^ (4.27 g, 22.2 

mmol) *5 1 - t Kn dfi/^^-y b y /l^— 7XfPii^ (3.40 g, 22.2 mmol) ^ 

= 1:3) -e*tM-f-^-i{-J; (9. 3-.(N, N-v?y ^/1^;^/W^^-1'/V) 

^^/V (2.30 g, 100%) %#fCo 

Xm2 

xjSi-e#?jtL^ 3- (N, N--:^y^/^:*/w-^^-^/v) ^s^^y^^/^ (2.30 g, 

11.1 mmol) ^y ^y-zV^TRtT^^M-a-^^ (1:1) (50 mL) \zMm\^. imW^^) ^ 
t^A— 7kfP#J (932 mg, 22.2 mmol) -^M^X. ^t^-e 1 0#rH^^# bfCo ^itAWi^ 
3mol/Lii:m^:t)P^-r pH ^ 3 ^)fttiUfc|lI#:^-»b. 3- (N, N->? 

y ^/l-y&/W^^-r/l/) ^S^M (2.12 g, 99%) ^#fCo 

iH NMR (DMSO-de, 6 ppm): 2.89 (s, 3H), 2.97 (s, 3H), 7.36-7.37 (m, 2H), 7.89-7.95 
(m, 2H). 

X@3 

xm2-e#fetL^ 3- (N, N-v'y 9^/^;^/w-^^-r/^) ^s^M^fflv^, ih^mi 

3 6 (184 mg, 0.680 mmol) ;^^b*MIE'fIi'^#) 1 3 9 (138 mg, 46%) ^^fCo 
iH NMR (DMSO-de, 8 ppm): 2.94 (s, 3H), 3.02 (s, 3H), 6.50 (dd, J = 1.8, 3.5 Hz, 
IH), 6.94 (dd, J = 0.8, 3.5 Hz, IH), 7.45-7.49 (m, 3H), 7.56-7.73 (m, 5H), 8.16-8.20 
(m, 2H). 

APCIMS m/z: [M+H]+ 386. 
MM.' 222-224 °C. 
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LMMm 14 0] , . 

2-iJ'onp<^/V-N— [5-^;>'"yV/V-4- {2--7])/\^) 9^Ty— /V-2 — f 
;V\ \f y 4 -:>&/V/J?=3rf- 5: K ('fb'^^J 14 0) 

WO03/043636 ^^|B4fe(D;^^feTl# t;rL5 2-:^nn7i^/V^ V — =I^^^^fflV^,''fli 
1 3 6 (500 mg, 1.85 mmol) t^hU^W:.'^^ 14 0 (712 mg, 91%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 4.69 (s, 2H), 6.22 (dd, J = 1.7, 3.3 Hz, IH), 6.97 (d, J = 
3.3 Hz, IH), 7.12 (d, J = 1.7 Hz, IH), 7.39-7.64 (m, 4H), 7.81-7.85 (m, 3H), 
8.66-8.68 (m, IH). 

\Mm.m 14 1] 

N- [5-^^yV/V'-4- (2-:7y/v) ^t^— /V-2 f/V] -2- (v^P<^ 

jvr 5: 7 ^ y 4 ^ k i 4 i ) 

-fb-^i^ 1 4 0 (100 mg, 0.236 mmol) ^ 2.0mol/L g^/V-T 5 ^-c^P^ 7 — /V-^ 

-c^SM-r ^ ^1 i: (cij; «9 > TO'fb-a-^ 14 1 (42.0 mg, 41%) ^#:fe„ 
IH NMR (CDCI3, 8 ppm): 2.30 (s, 6H), 3.65 (s, 2H), 6.30 (dd, J = 1.8, 3.3 Hz, IH), 
7.06 (d, J = 3.3 Hz, IH), 7.21 (d, J = 1.8 Hz, IH), 7.39-7.44 (m, 2H), 7.52-7,57 (m, 
IH), 7.65 (dd, J = 1.5, 5.0 Hz, IH), 7.80 (d, J = 1.5 Hz, IH), 7.81-7.87 (m, 2H), 8.72 
,(d, J = 5.0 Hz, IH). 
APCIMS m/z: [M+H]+ 433. 
Bi.-^.: 205-209 °C. 
• 14 2] 

N- [5-^i/yV/v-4- (2-:7y/i/) ^ry'— 7v-2 — f/i^] -2 - [n- (2 
-v?7<^/vT^ y^^/i^) -N-p<9^/VT5: y p^^yk] t^y S?:x-4-;^7/^:^>f-^ 

K iwis-^m 14 2) 

HJfeFd 1 4 1 i! bT. 2.0moyL v^p« ^^/V-T ^ XO:^ ^ / —JVmWL(0^t> «9 

JCN, N, N' - by ^^/V:Il^Wi/v'T^VS^ffiV^. \\L-^m\AO (170mg, 0.401 
mmol) t)-^h^m\L'^m 1 4 2 (90.7 mg, 46%) -^Wk-o 
' iH NMR (DMSO-de, 5 ppm): 2.31 (s, 3H), 2.48 (s, 3H), 2.49 (s, 3H), 2.70 (t, J = 6.2 
Hz, 2H), 2.84 (t, J = 6.2 Hz, 2H), 3.78 (s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, IH), 6.88 
(dd, J = 0.8, 3.2 Hz, IH), 7.35-7.44 (m, 3KD, 7.47-7.55 (m, IH), 7.64-7.69 (m, 2H), 
7.88 (dd, J = 1.9, 5.1 Hz, IH), 8.06 (m, IH), 8.62 (dd, J = 0.8, 5.1 Hz, IH). 
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APCIMS m/z: [M+H]+ 490. . 
C^lfe^!jl4 3] 

N- [5-^>'y'r/V'-4- ^ry— /V— -2 - [n- (2 

(-fk-^^ 14 3) 

1 4 1 bT. 2.0mol/L v't^ ^/l^T ^ ^'(Z)^^ ^ 7 "/^■^t-^c7)'f-^^ D 

(clN- (2-y< h^^y^g^/V) -N-7<^/V:3^^T-'VS?T^ :/^ffiV^, {k'g'ilt) 1 4 0 
(170 mg, 0.401 mmol) ^.^Mfi^b-^tltT)^ y -#:^#fcio #fe^fc:7y-#:^ 
4mol/L i^{b7j<*cD@^^^9^/V-t?W-r S <Ji j; «9 . t^ffi'fb^il^ 1 4 3 (182 mg, 
83%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 2.87 (s, 3H), 3.31 (s, 3H), 3.41 (t, J = 5.4 Hz, 2H), 3.77 
(t, J = 5.4 Hz, 2H), 4.59 (s, 2H), 6.48 (dd, J = 1.6, 3.2 Hz, IH), 6.89 (dd, J = 0.8, 3.2 
Hz IH), 7.41-7.49 (m, 3H), 7.55-7.61 (m, IH), 7.70-7.76 (m, 2H), 8.11 (dd, J = 1.6, 
5.1 Hz, IH), 8.21 (d, J = 1.6 Hz, IH), 8.90 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [MH-H]+ 477. 
C^»J14 4] 

N- [5-^>'y'f;v-4- (2-:7y/v) ^ry"— /v- 2 — f /v] -2- (^/vjJn 
y y ^ ^/i^) t" y e^^-- 4 ^ K ('fb'^^i 144) 

1 41 t U-C. 2.0mol/L Z^;^ ^/VT ^ >-<Dp{ ^ / — /V^^gOf^^ 19 

y ^^.^V^, {k'g'i^ 1 4 0 (100 mg, 0.236 mmol) 14 4 

(52.0 mg, 49%) 

iH NMR (CDCls, 8 ppm): 2.52-2.53 (m, 4H), 3.71 (s, 2H), 3.72-3.75 (m, 4H), 6.29 
(dd, J = 1.8, 3.5 Hz, IH), 7.04 (d, J = 3.5 Hz, IH), 7.21 (d, J = 1.8 Hz, IH), 
7.39-7.45 (m, 2H), 7.53-7.58 (m, IH), 7.62 (dd, J = 1.8, 5.1 Hz, IH), 7.80 (d, J = 1.8 
Hz, IH), 7.83-7.87 (m, 2H), 8.72 (d, J = 5.1 Hz, IH). 
APCIMS m/z: [M-I-H1+ 475. 
li^: 212-213 °C 

N-[5 — <>^y^-^/V-4- (2-7y/V) ^ry— /l'-2--l'/V]-2-[N- (2 
-pi bdrv'^^/k) -N-T^^/VT^/lfc-y >?>'-4-:*/l-*>-y-^ K ('fb-^i^l 
4 5) 

MMM 137 t UT. 2 - Kn 2 - pi^/\^-^^y<^^m<DjXt^ «9 (c: 2 

- [N- (2-7? h^v-^i^^/v) -N-p{^/i-T5: y] fc-y v?>'-4-;^//VJ}^^^^^^ 

ffiV^, 'fb'^i^l 3 6 (100mg,0.370mmol) :d^ej5^|B'fl:-^i^l 4 5 (40.0 mg, 23%) 
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iH NMR (DMSO-de, 8 ppm): 3.13 (s, 3H), 3.35 (s, 3H), 3.59 (t, J = 5.5 Hz, 2H), 3.79 
(t, J = 5.5 Hz, 2H), 6.35 (dd, J = 1.8, 3.5 Hz, IH), 6.89 (dd, J = 1.3, 5.1 Hz, IH), 
7.01 (d, J = 1.8 Hz, IH), 7.07 (d, J = 3.5 Hz, IH), 7.38-7.43 (m, 2H), 7.51-7.56 (m, 
IH), 7.79-7.82 (m, 2H), 8.06 (d, J = 1.3 Hz, IH), 8.26 (d, J = 5.1 Hz, IH), 10.70 (br 
s, IH). 

APCIMS m/z: [M+H3+ 463. 
mM.- 145-147 °C. 

immm 1 4 e ] 

N-[5 -^^-yv/v- 4 - (2-:7y/v) 9^Ty— /V- 2 --r/v]- 2- t°^y v^y 

.t° V i^ly- 4 -^/l^^^-^ $ K (it^^ 14 6) 

-fc°^y y^^^^'^^fflV^, 'fli-a-i^l 3 6 (100 mg, 0.370 mmol) t^^U 

m^t^O^ 1 4 6 (89.0 mg, 52%) ?r#fCo 

iH NMR (DMSO-de, 8 ppm): 1.55-1.64 (m, 6H), 3.61-3.65 (m, 4H), 6.51 (dd, J = 1.8, 
3.5 Hz, IH), 6.96 (d, J = 3.5 Hz, IH), 7.12 (d, J = 5.0 Hz, IH), 7.43-7.51 (m, 4H), 
7.58-7.63 (m, IH), 7.72-7.74 (m, 2H), 8.27 (d, J = 5.0 Hz, IH), 13.38 (br s, IH). 
APCIMS m/z: [M-»-Hl+ 459. 
Mj^- 195-198 'C. 

immm 147] 

2-ynn-N- [5 — 0^4/1—4- (2-yy/^) y— /l^- 2 --f/V] t° 
y >?v- 5 K ({b-a-^i 1 4 7) 

^ft^ij 1 3 7 ^«(c: LT. 2 - t Kn ^r^X- 2 -y ^/V7°ny-^>^i^(Df^^ i9 6 
n n:^=i^V^^fflV^, {b-a^i^ 1 3 6 (500 mg, 1.85 mmol) ja^bMIB^b-^^l 1 
4 7 (583 mg, 77%) ^#fCo 

iH NMR (CDCI3, 6 ppm): 6.31 (dd, J = 1.8, 3.3 Hz, IH), 7.02 (d, J = 3.3 Hz, IH), 
7.21 (d, J = 1.8 Hz, IH), 7.39-7.46 (m, 3H), 7.52-7.57 (m, IH), 7.79-7.82 (m, 2H), 
8.16 (dd, J = 2.6, 8.1 Hz, IH), 8.93 (d, J = 2.6 Hz, IH). 

immmi 4 a: 

N-[5— ^>'y-f/v-4- (2-:7y/v) 5^Ty— /V'-2-^/v]-2-^/v^y y 

- 5 - fc:° y =3ri^ 5; K ({b-^#» 14 8) 

i\:.^^1 4 7 (100 mg, 0.244 mmol) y >' (1 mL) (31^^? 80°C-e 1 
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iH NMR (CDCI3, 8 ppm): 3.67-3.70 (m, 4H), 3.80-3.83 (m, 4H), 6.37 (dd, J = 1.8, 
3.7 Hz, IH), 6.62 (d, J = 9.2 Hz, IH), 7.14 (d, J = 3.7 Hz, IH), 7.30 (d, J = 1.8 Hz, 
IH), 7.38-7.43 (m, 2H), 7.51-7.56 (m, IH), 7.80-7.83 (m, 2H), 7.97 (dd, J = 2.6, 9.2 
Hz, IH), 8.73 (d, J = 2.6 Hz, IH), 10.02 (br s, IH). 
APCIMS m/z: [M-fH]+ 461. 
[*»!J 1 4 9 3 

N- [5 -^>'yV/i/-4- (2-7y/v) ^ry'— — i }v\ - — 

-t Kn=3fiyc=;3g^>'^^^V\ it^mi 3 6 (500 mg, 1.85 mmol) ^^^M^it-^ 
mi 4 9 (180 mg, 25%) ^#fcio 

iH NMR (DMSO-de, 8 ppm): 6.41 (d, J = 9.7 Hz, IH), 6.48 (dd, J = 1.8, 3.5 Hz, IH), 
6.93 (d, J = 3.5 Hz, IH), 7.41-7.46 (m, 3H), 7.55-7.60 (m, IH), 7.68-7.70 (m, 2H), 
8.02 (dd, J = 2.8, 9.7 Hz, IH), 8.44 (d, J = 2.8 Hz, IH). 
APCIMS m/z: [M-f-H]+ 392. 

iill^: > 300 t:. • . 

[*Jfe^Jl5 0] 

N- [5 — <^yV/V'-4 - (2-:7iJ/V) ^ry^— /V- 2— f 71^] -l-T^^/l^- 
.2-;^=¥y-l, 2 -v't Kn t:°y ^^V-- 5 K ('fk-a-^ 1 5 0 ) 



^t^m 1 4 9 (100 mg, 0.255 mmol) ^ DMF (1.2 mL) i^'MMV. QbVoyK^'it 
■ThV (22.0 mg, 0.511 mmol) ;^ J:D^^3 >><t:^ ^/V (0.0159 mL, 0.255 mmol) 

^it^m 15 0 (71.0 mg, 68%) ^#fcio 

iH NMR (DMSO-d6, 8 ppm): 3.99 (s, 3H), 6.45 (dd, J = 1.8, 3.5 Hz, IH), 6.91 (d, J = 
3.5 Hz, IH), 7.38-7.43 (m, 3H), 7.51-7.57 (m, IH), 7.65-7.67 (m, 2H), 7.94 (d, J = 
5.0 Hz, IH), 8.09 (s, IH), 8.71 (d, J = 5.0 Hz, IH). 
APCIMS m/z: IM-I-H]+ 406. 
mM,- 220-225 °C. 

immm 1 5 1 ] 

N-[5 — <vy^yV-4- (2-7y/V) ^ryWl — 2 — T/V]- 1 -od^/l^- 2 



6 ^ (e: J; «9 . ^IBIb-^^i 14 8 (81.0 mg, 72%) ^#fc 
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_ 0^m2 lX-^^htl^ih^mu^m\^\ ih^mi a e (100 mg, 0.370 mmol) 
^^IB-fl^-a-i^ 15 1 (70.0 mg, 45%) ^m^o 

m NMR (DMSO-de, 8 ppm): 1.36 (t, J = 7.1 Hz, 3H), 4.00 (q, J = 7.1 Hz, 2H), 6.27 
(dd, J = 1.8, 3.3 Hz, IH), 6.50 (d, J = 9.5 Hz, IH), 6.95 (d, J = 3.3 Hz, IH), 7.17 (d, 
J = 1.8 Hz, IH), 7.37-7.42 (m, 2H), 7.50-7.56 (m, IH), 7.69 (dd, J = 2.6, 9.5 Hz, IH), 
7.78-7.82 (m, 2H), 8.23 (d, J = 2.6 Hz, IH), 11.28 (br s, IH). 
APCIMS m/z: [M-t-H]+ 420. 
-mM- 109-114 °C. 

immm 152] 

N— [5-^>'yv/v-4- (2-7y/H ^Ty^—/^- 2 — f/v] - 2-:t^y- 
K iit^mi 5 2) 

mMm 137 1 ux. 2 - 1 kh ^-y- 2-y^'^/i^-yn^<ym(Di^t^ v 

#'^J2 2■T?#e>tt^'^b'^^^v^ffiV^, -fb-a-tJl 3 6 (100 mg, 0.370 mmol) ^^hW: 
IB'fb'^^J 1 5 2 (75.0 mg, 42%) ^^tio 

iH NMR (DMSO-de, 8 ppm): 5.22 (s, 2H), 6.49 (dd, J = 1.8, 3.5 Hz, IH), 6.55 (d, J = 
9.6 Hz, IH), 6.92 (d, J = 3.5 Hz, IH), 7.28 (d, J = 5.9 Hz, 2H), 7.41-7.47 (m, BHD, 
7.56-7.61 (m, IH), 7.68-7.72 (m, 2H), 8.10 (dd, J = 2.5, 9.6 Hz, IH), 8.54 (d, J = 5.9 
Hz; 2H), 8.91 (d, J = 2.5 Hz, IH), 13.01 (br s, IH). 
APCIMS m/z: [M-hH]+ 483. 
iSl.^.: 270-275 °C. 

mmmi s 3] 

N- [5-^:/yV/^-4- (2-7y/V) 'f-Ty—/U-2 — f/l^] t:°!; :5''v^^^-4 
K i^t^^i 5 3) 

mmmi 3 7 tmrn^VX^ 2-t: Fa=3f:y- 2-:7'n/-^>'^(7:)ft^'9 ^^v? 
4 -:*/^/i^V^^^V^, ^h^m 1 3 6 (150 mg, 0.555 mmol) ^^hUt&ih^^ 
1 5 3 (154 mg, 74%) ^#fci„ 

iR NMR (DMSO-de, 8 ppm): 6.49 (dd, J = 1.8, 3.5 Hz, IH), 6.94 (d, J = 3.5 Hz, IH), 
7.41-7.47 (m, 3H), 7.56-7.59 (m, IH), 7.69-7.72 (m, 2H), 8.22-8.25 (m, IH), 
' 9.51-9.53 (m, IH), 9.71-9.73 (m, IH). 
APCIMS m/z: [M-f-IlI+ 377. 
iii^: 225-248 °C. 
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N- [4- {2-y]}/i^) -5- (2-7<9^/v^>'yV/i^) ^ry'^/i'- 2-^/1-] 
5: z^m tert-:/9^/v (-fh-^^^ 15 4). 

X@l 

:7:iiy— /V (2.00 g, 12.3 mmol) ^ THF (40 mL) liC^Ml^s 0°C'T? 55%7k^'fB " 
^ h y (1.02 g, 23.4 mmol) ^JPx.X. 0°CT? SO^mWlWl^nio Rl^^'i^-^^^^ 

2-;^^7V^lyy^-< "p-V K (4.16 mL) (DTHF^^^ (10 mL) SftlSTb. ^ 

T^lt^-rSw^i^J: »9> 2-7^'=^^V<^MMWy^=-^^ (2.88 g, 64%) 

iH NMR (CDCls, 5 ppm): 2.68 (s, 3H), 7.15-7.35 (m, 5H), 7.37-7.51 (m, 3H), 8.16 

(dd, J = 1.9, 5.1 Hz, IH). 

APCIMS m/z: [M-»-Hl+ 213. 

8 -Tf^t b tt^-fb-^il^ h (520 mg, 1.51 mmol) ^ THF (4 mL) \Z.mM 
-78"^. r;V^iymM'r-^ 1.58mol/Ln->^^/^y A<D n-^=35^i?->'^^^ (2.10 
mL, 3.32 mmol) ^*P;%.T> -78'C-e 10 ^rHm#LfCo K^£:?^(c:Xm 1 -e#?5:^^:^^: ■ 
2 - ^ ^/l-^S#M:7 3^ (960 mg, 4.52 mmol) (D THF (4 mL) Sr^^T 

: : 2) -^MMir^ :Lt\^X^. ^fllBib-^i^ 1 5 4 (250 mg, 43%) 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 2.42 (s, 3H), 6.45 (dd, J = 1.6, 3.5 Hz ,1H), 
7.18-7.40 (m, 5H), 7.50-7.55 (m, IH), 8.86 (br s, IH). 
APCIMS m/z: [M+H1+ 385. 

mmm 155] 

2-T^ y-4- (2-:7y/V) ^TV— 7V-5 — f7V=2— 7«^/V>^^^/I^=<5^b 
i^h-^m i 5 5) 

mmm 1 3 et mmi^ ut. ^h-^m 135 (Df^t^ «9 K^t^m 154 (250 mg, 0.650 

mmol) i!)^hmm<h-^'^l 5 5 (132 mg, 30%) ^#fc:o 

m NMR (DMSO-de, 6 ppm): 2.37 (s, 3H), 6.40 (dd, J = 1.6, 3.2 Hz, IH), 7.05-7.30 
(m, 4H), 7.39 (dd, J = 0.5, 1.6 Hz, IH), 8.05 (br s, 2H). 
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APCIMS m/z: [M+H]+ 285. 

mMm 15 6] 

N- [4— (a-^^y/V) -5- (2-^9^/V^^^>^^/l^) ^ry— /V- 2— f /V] 

V i^v- 4 -;3^;/^5^'=3{^i^ 5; K (it,^^ 15 6) 
y ;^ ^ y — :ititz.^v)^ ih^^ a «9 \z.\Y.^m 155 (160 mg, o.sei 

mmol) ^O^b^ltB'fk'a'il^ 1 5 6 (120 mg, 55%) ^^2^^#.iaf2|si bT#:^:io 
iH NMR (DMSO-de, 5 ppm): 2.31 (s, 3H), 6.52 (dd, J = 1.9, 3.5 Hz, IH), 6.95 (d, J = 
3.5 Hz, IH), 7.30-7.45 (m, 2H), 7.51 (d, J = 1.9 Hz, IH), 7.52-7.55 (m, 2H), 8.02 (dd, 
J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.58 (br s, IH). 
APCIMS m/z: [M-l-H]+ 390. 
C^lfe^!jl5 7] 

N- [4- (2-7y/v) -5- ca-^^^/i^^vyv/V') ^^^-t^/— /v-2— r/v] 
1 5 4 i wm^ bx. 2 - p« ^/v^^y-r /v= n y Kof^t? «9 3 - 7« ^ 

/P^^i/-r n y K^ffiV^, ##M 8 ■X#btV^'fk;'a-^^h (520 mg, 1.51 mmol) 
;?>^fe^lB>ft:-a^#ll 5 7 (ISOmg, 31%) ^#fCo 

iH NMR (CDCls, 8 ppm): 1.52 (s, 9H), 2.35 (s, 3H), 6.39 (dd, J = 1.9, 3.5 Hz, IH), 
7.09 (d, J = 3.5 Hz, IH), 7.26-7.33 (m, 3H), 7.53-7.59 (m, 2H), 8.55 (br s, IH). 
APCIMS m/z: [M-m]+ 385. 

[MM 15 8]' 

2-T5: / -4— (2-:7y/k) ^tv"— /v— 5 — ^r/v^ a h 

({li^tl 15 8) 

1 3 6 i: . \\L^m 135 Of^t^ •9 (-'fl^-a'^ 157 (I8O mg, 0.468 

mmol) ;ei^^>^MtB-fb'^#f 1 5 8 (133 mg, 100%) ^#fc:o 

iH NMR (DMSO-d6, 8 ppm): 2.25 (s, 3H), 6.41 (dd, J = 1.6, 3.2 Hz, IH), 6.80 (d, J = 
3.2 Hz, IH), 7.18-7.36 (m, 6H), 7.98 (br s, 2H). 
APCIMS m/z: [M-I-H1+ 285. 
\MW\ \ 5 9] 

N- [4- (2-7y/V) -S- (3-^^/l--<:/yV/V) ^T>^—/V- 2—^/1^] 

y e;^^^- 4 -iojva^^^ % k (^fb-a^^i 159) 

/vx y >^ 7 y — r ^ ci i^i <t. 19 ^ '(ti'^^ a (ow^^o ^ \z.%L'^m 1 5 s (133 mg, 0.468 

mmol) ;a^b^15'fb'a-i^l 5 9 (97.0 mg, 51%) bT#fCo 
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iH NMR (DMSO-de, 8 ppm): 2.35 (s, 3H), 6.54 (dd, J = 1.6, 3.5 Hz, IH), 7.17-7.21 
(m, IH), 7.23 (dd, J = 0.8, 3.5 Hz, IH), 7.30-7.43 (m, 3H), 7.62 (dd, J = 0.8, 1.6 Hz , 
IH), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.61 (br s, IH). 
APCIMS m/z: [M+H\+ 390. 

imMmi 6 0] 

N- [4- (2-:7y/ix) -5- (4-?<5^7^-<vyV/^) 9^Ty'— /v- 2 --f /i^] 

t°i) v?>'-4-;^7/V/Kdr1h^ K iih-k^l 6 0) 

mMm9 9 tmm^l^X. %\\::7. z^^^^V-^ ^^^y^^ 2>.(D\\t>'0 \^ l.OmoyL p- b 
/Ix^ /V-e v- 1> n 5 Y<D THF V ^, 7< y — h -Jau^jVa^—^jV(D 

m-g-^^-e y y y —f^ . it^^ 9 S (200 mg, 0.558 mmol) f)^ hW> 

IB-fb-^i^ieO (113mg, 52%) ^t^M^^Wli^ t l^X'^^fc^ 

m NMR (DMSO-de, 8 ppm): 2.37 (s, 3H), 6.53 (dd, J = 1.8, 3.3 Hz, IH), 6.95 (d, J = 
3.3 Hz, IH), 7.28 (d, J = 8.1 Hz, 2H), 7.54 (d, J = 1.8 Hz, IH), 7.66 (d, J = 8.1 Hz, 
2H), 8.03 (dd, J = 1.5, 4.5 Hz, 2H), 8.84 (dd, J = 1.5, 4.5 Hz, 2H), 13.58 (br s, IH). 
APCIMS m/z: DV[+H]+ 390. 

immm i a i ] 

N- [4- (2-7y/V) - 5- (2-^ b^i>'^VyV/^)"^Ty-/V-'2— f/V] 
:^;/w-^ 5: tert— ^'^/t- Wb-^i^ 16 1) 

=3r^y^^/yV/^=^5^^ y K^ffiV^. 8 tr^btt^jb^i^h (520. mg, 1.51 

mmol) d^fetltB'fl^^^ll 6 1 (360 mg, 67%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 3.74 (s, 3H), 6.45 (dd, J = 1.9, 3.5 Hz, IH), 
6.83-6.92 (m, IH), 6.97 (ddd, J = 0.8, 7.3, 7.3 Hz, IH), 7.35-7.37 (m, IH), 7.39-7.43 
(m, 2H), 7.54-7.57 (m, IH), 8.78 (br s, IH). 
APCIMS m/z: [Mh-H]+ 401. 

[*JfeMl6 2i 

2-T^y-4 - (2-7y/v) ^ry^--/v-5-^/v=2-^ h^iy:7::^=^/^=^ 
h i^h^m 16 2) 

mMm 1 3 6 1 mmi^ u-c. 135 (^f^t? ^ i^^t^m 1 e 1 (36o mg, 1.01 

mmol) -A^hnmih-^mi 6 2 (223 mg, 73%) ?r#fCo 

iH NIVIR (DMSO-de, 8 ppm): 3.64 (s, 3H), 6.42 (dd, J = 1.6, 3.2 Hz, IH), 6.88-7.04 
(m, 3H), 7.19-7.23 (m, IH), 7.30-7.40 (m, IH), 7.41-7.43 (m, IH), 7.97 (br s, 2H). 
APCIMS m/z: [M-t-H]+ 301. 

immm i a a : 
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N- [4- i2-'^])M - 5- (2 -pi: h ^i>--<>'>/-f/l') .^Ti/— /V- 2 — f/W] 

/l/-e y 7 y — r ^ (ei J; t) . 'fb-a-i^ a V) J,Z.i\^^Si^ 1 6 2 (223 mg, 0.741 

mmol) -^^hmm^t^^l 6 3 (220 mg, 73%) bT#fc:o 
iH NMR (DMSO-de, 5 ppm): 3.67 (s, 3H), 6.56 (dd, J = 1.6, 3.2 Hz, IH), 7.03 (dd, J 
= 7.5, 7.5 Hz, IH), 7.09 (d, J = 8.6 Hz IH), 7.28 (dd, J = 0.5, 3.2 Hz, IH), 7.40 (dd, J 
= 1.6, 7.5 Hz, IH), 7.50 (ddd, J = 1.6, 7.5, 8.6 Hz, IH), 7.53 (dd, J = 0.5, 1.6 Hz, IH), 
8.00 (dd, J = 1.6, 4.3 Hz, 2H), 8.82 (dd, J = 1.6, 4.3 Hz, 2H), 13.55 (br s, IH). 
APCIMS m/z: [M+H]+ 406. 

immm i e 4 1 

N- [4- -5- (3-^ h=¥^^-<^yV/V) ^Ty—/l—2 — f/V] 

-:^/v:^?=^i?- ^ K iih^^s^ 16 4) 

MMms 9 ^|^^{clLT^ ^\\l'7a:.='?V-^if^-^-y'0J>^<O^'k^^\Z. l.Omol/L m-^ 
y-^i/-7 ^=-;\f^ ir:^l/^ J>.-fxi % KOTHF^|^^fflV^, ^^Jr y ^/i^^ 
— x/WO^l-a-^i^"^ y ^ y —t^ ^hXz.^'O. -fb-a-tl 9 S (200 mg, 0.558 mmol) 

i e 4 (195 mg, 72%) ^m^^m^h lt#/co 

iR mm (DMSO-de, 8 ppm): 3.75 (s, 3H), 6.53 (dd, J = 1.6, 3.5 Hz, IH), 6.97 (dd, J 
= 0.5, 3.5 Hz, IH), 7.17 (ddd, J = 1.1, 2.7, 7.5 Hz, IH), 7.22-7.32 (m, 2H), 7.30-7.40 
(m, IH), 7.52 (dd, J = 0.5, 1.6 Hz, IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.84 (dd, J = 
1.6, 4.6 Hz, 2H), 13.59 (br s, IH). 
APCIMS m/z: [M+H]+ 406. 

\Mmn 16 5] 

N- [4- {2-y^)fV) -5 - (4-p^ Y^^y^^y-J-< }V) ^T-/—)V-2 — f/t-] 
\f^)-^ly-A-tSJ\^if^^^% F ({t-a-^ltll 6 5) 
^Ji^!j9 9 hnWi'^\^X^ :i:'fb^3z^/l^-^^^^-v"^^®'f-^t3t) 0.5moyL p-^ 

— T^/VOM-^^IK-e y ^ y — r ^ {b-^^ 9 S (200 mg, 0.558 mmol) 

^ei^b^lB-fb-a-i^l 6 5 (121mg, 53%) Sr^m-feHft:^ UT#fc:c. 

iR NMR (DMSO-de, 8 ppm): 3.09 (s, 3H), 6.53 (dd, J = 1.6, 3.5 Hz, IH), 6.89 (dd, J 

= 0.8, 3.5 Hz, IH), 7.00 (dd, J = 2.2, 8.9 Hz, 2H), 7.55 (dd, J = 0.8, 1.6 Hz, IH), 7.76 

(dd, J = 2.2, 8.9 Hz, 2H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 

2H), 13.54 (br s, IH). 

APCIMS m/z: [M+H]+ 406. 
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mmm i e e ] 

N— [5- (2 — 7/V;^n^^^yV/W —4 — {2-:7])M =^Ty—/U—2 — f/l^] 
^mtert-:7'^^/V Ht^S^ 16 6) 
HJfe^lI 1 5 4 i lH^lc: UT. 2 - p< ^/V-O- W /l-= n y Kt^-ft*? 9^-2- :7/k 

;e-n-<vy^/v=i?' n y k^^v^. m^ms-^^nhti^it^^h (520 mg, 1.51 • 

mmol) ^^hmW.'it^!^! 6 6 (360 mg, 62%) ^#fCo . 

iH NMR (CDCI3, 5 ppm): 1.51 (s, 9H), 6.43 (dd, J = 1.6, 3.5 Hz, IH), 7.06 (ddd, J = 
1.1, 8.7, 9.5 Hz, IH), 7.18 (ddd, J ^ 1.1, 7.6, 7.6 Hz, IH), 7.35 (d, J = 3.5 Hz, IH), 
7.39-7.48 (m, 2H), 7.53 (ddd, J = 1.6, 7.6, 7.6 Hz, IH), 8.56 (br s, IH). 
APCIMS m/z: [M+H1+ 389. 

immm i e ? ] 
(^h^mi 6 7) 

mmm i 3 e t mm^ . ih-^m 135 (Di-^t^ ^ ^ut-^^ 1 a a (280 mg, 0.722 

mmol) f}>hmmh^<l^l 6 7 (190 mg, 92%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.40 (dd, J = 1.9, 3.5 Hz, IH), 6.88 (dd, J = 0.8, 3.5 Hz, 
IH), 7.14 (d, J = 8.1 Hz, IH), 7.18 (dd, J = 3.0, 3.8 Hz, IH), 7.34 (dd, J = 0.8, 1.9 Hz, 
IH), 7.86-7.49 (m, 2H), 8.17 (br s, 2H). 
APCIMS m/z: lM+Hl+ 289. 

immm i a s ] 

N- [5- (2 -7/V:^t3^i/yV/l/) - 4- (2-:7y/^) ^Ty^—/\^- 2 — ( 
t^y >?^-4-:;^7/V/}^'^f-^ K iit^^l 6 8) 

7-/v-e y ;^ 7 y —r^ ^ti^X'o. it^^ a <Di-^t> ^ K^t-^^ i a ? (190 mg, 

0.659 mmol) ^^hUtE^t-^^ 1 6 8 (207 mg, 80%) b-r#fCo 

iH NMR (DMSO-de, 5 ppm): 6.46 (dd, J = 1.9, 3.2 Hz, IH), 7.15-7.25 (m, 3H), 

7.86-7.46 (m, 2H), 7.49 (dd, J = 0.8, 1.9 Hz, IH), 7.96 (d, J = 5.4 Hz, 2H), 8.63 (d, J 

= 5.4 Hz, 2H). 

APCIMS m/z: IM-1-H1+ 394 

immm i a 9 ] 

N— [5— (3—-y/l^:^^^l^y^M - 4- (2-7y/^) 9^X^-/^-2-^/1^] 

t°y v?>'-4-:;^;/^'/K^1^5: K (-fl^-^^ii a 9) 

9 9 t UX. .Mit-:7a^=./V-^^:^Zyt7J>^(Di^t> «9 \Z. O.5mol/L m-7 
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7 V — f-S ^ ^ (c: J: 19 . it^^ 9 8 (200 mg, 0.558 mmol) -A^hW^mit^m 16 9 

(70.0 mg, 32%) ^mn^m^ti^xm^o 

iH NMR (DMSO-de, 8 ppm): 6.53 (dd. J = 1.8, 3.6 Hz, IH), 6.97 (d, J = 3.6 Hz, IH), 
7.40-7.55 (m, 5H), 8.03 (dd, J = 1.5, 4.2 Hz, 2H), 8.84 (dd, J = 1.5, 4.2 Hz , 2H), 
13.64 (br s, IH). 
ESIMS m/z: [M+H]+ 394. 

immw^i 17 0] 

N- [5— (4 -7/P;^n^>'yV/l/) - 4 - ( 2 -:7 y /V-) 9^Ty'— — f/V] 
t° y v'V'- 4 -;57/l/^>f-5 K (-fb-g-i^ 1 7 0) 
mMM9 9 ^IrI^^ciut. ^=-/^'^^^^-->^^<^i-^-^'0 K l.OmoyL p-:7 

—y^/V(Dm^MMX- y ^ y y — r § ;i ^ J; D ^ -fb-a-^^ 9 S (200 mg, 0.558 mmol) 

^ei^btlfBYb-a-i^ 1 7 0 (132 mg, 60%) ^M^Mi^t vmfco 

m NMR (DMSO-de, 8 ppm): 6.53 (dd, J = 1.6, 3.5 Hz, IH), 6.92 (dd, J = 0.8, 3.5 Hz, 

IH), 7.28 (ddd, J = 1.9, 8.9, 8.9 Hz, 2H), 7.51 (dd, J = 0.8, 1.6 Hz, IH), 7.81 (ddd, J 

= 1.9, 5.4, 8,9 Hz, 2H), 8.03 (dd, J = 1.9, 4.6 Hz, 2H), 8.84 (dd, J = 1.9, 4.6 Hz, 2H), 

13.60 (br s, IH). 

ESIMS m/z: [M-l-H]+ 394. 

immm i? ii 

N- [5- (2 n pt^^yv/v) -4- (2->'y/i^) ^r>^— /V- 2— -f/i-] 

;^7/W^ 5 l^m. tert-:/^/V (it^!^ 17 1) 

nifeMi 5 4 tmm^'Lx. 2-7«^/i/-<^yv/v=^ci y }'^(Dixt>^\^2-i^^ 

u^lyy^4/-U=^V2 y K^fflV^, 8 X'^^^n^it^^h (520 mg, 1.51 mmol) 

^^b^lB^b-a-i^l 6 6 (290mg, 48%) ^#fCo 

iH NMR (CDCla, 8 ppm): 1.48 (s, 9H), 6.48 (dd, J = 1.6, 3.2 Hz, IH), 7.20-7.42 (m, 
6H), 7.68 (d, J = 1,6 Hz, IH), 8.87 (br s, IH). 
APCIMS m/z: [35ClM-hKa+ 405, [3VC1M-1-Hl+ 407. 

immm i? 21 

y -4 — (2— 7y/V) ^ry— — {/U^2--i^r2^y=^=^/^=^ h 

>■ (-fb-a-i^ 17 2) 

mmm 1 se t mmi^ ut. it^m 135 (D^-^t> ^ i^^t^m 171 (290 mg, 0.716 

mmol) :^^hmmt^i'^ 1 7 2 (161 mg, 73%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.42 (dd, J = 1.6, 3.2 Hz, IH), 7.03 (d; J = 3.2 Hz, IH), 
7.26-7.47 (m, 5H), 8.19 (br s. 2H). 
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APGIMS m/z: [35C1M+H]+ 305, [37C1M+H]+ 307. 

N- [5- i2-^nu^l^:/y(/U) -4- (2-:7lJ/V) ^ — /V- 2 — T /l^] 
V 4 K iit^^i 7 3) - 

{^-^4^ 17 2 (161 mg, 0.529 mmol) ^^hUm^it^^ 17 3 (110 mg, 50%) ^fA 

iH NMR (DMSO-de, 8 ppm): 6.58 (dd, J = 1.6, 3.5 Hz, IH), 7.36 (dd, J = 0.8, 3.5 Hz, 
IH), 7.42 (ddd, J = 3.2, 6.5, 7.8 Hz, IH), 7.51-7.59 (m, 3H), 7.65 (dd, J = 0.8, 1.6 Hz, 
IH), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.69 (br s, IH). 
APCIMS m/z: [35C1M+H]+ 410, [37C1M+H1+ 412. 
[^Ji^Jl7 4] 

N— [5- (3-i?nn^:/yV/^) -4— (2-:7y/v) ^ry"— /V- 2 — f/V] 
]} 4 -:^/V'/j?dri?- 5: K iit^^ 174) 

. ^Jfe^j9 9 tmUl^l^X. :i:>fb:7rn::^/Wi/;^-=yt>A(D{^^«9lc:0.5inol/Lm-i5' 

T/l^<Dm-^^m'C y 7 y — r ^ (c: J; t) . ^t-^m 9 S (200 mg, 0.553 mmol) 

■^^hMni^t^^l 7 4 (124mg, 54%) ^M^M^ t l^X^f^o 

m NMR (DMSO-d6, 5 ppm): 6.53 (dd, J 1.6, 3.5 Hz, IH), 6.98 (d, J = 3.5 Hz IH), 

7.44-7.51 (m, 2H), 7.63 (d, J = 1.6 Hz, IH), 7.65-7.69 (m, 2H), 8.03 (dd, J = 1.6, 4.6 

Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.63 (br s, IH) 

ESIMS m/z: [35C1M+H]+ 410, [37C1M+H]+ 412. 

immm 175] 

N- [5— (4 — n n^^-yV/l^) -4- (2-7y/V) ^Ty— 2 --I'/l^] 
t°y v?^--4-;t'/V:^>-th5 K 7 5) 

MMMQ 9 tmmz.\^X. ^'f[-:7^::^/W^^^.^/t>i»(Df^:b«9 l.Omol/L p-^ 

T^/VtT^M-a-^lffitr y ^ ^ y — r ^ ;i t J; «9 . ^fk-^^^ 9 S (200 mg, 0.558 mmol) 

Tb^hm^^t-^mi 7 5 (141mg, 61%) LT#fc:c 

iR NMR (DMSO-de, 8 ppm): 6.54 (dd, J = 1.8, 3.6 Hz, IH), 6.95 (d, J = 3.6 Hz, IH), 

7.52 (d, J = 1.8 Hz, IH), 7.52 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H), 8.03 (d, J 

= 6.0 Hz, 2H), 8.84 (d, J = 6.0 Hz, 2H), 13.63 (br s, IH). 

ESIMS m/z: [36C]M-H]- 408. [3VC1M-H]- 410. 
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imMm 17 6] 

N- [5- -4- (2--7VM ^Ty— /V- 2 --f /V] 

;^;/W<5:-:/^tert-:/^/V (^^^^1 7 6) 

urn 1 

2 — v/T y ^M.^M (1.00 g, 6.80 mmol) . ^ / ^/V- (576 mg, 6.12 mmol) *3 • 
J;tJ^PyBOP (3.90 g, 7.48 mmol) ^ DMF (12 mL) MJ ^i^/kT 5 V 

(2.10 mL, 15.0 mmol) ^;[]Px.T. ^S."!? 4 Btrsim^ bfCo ^j^;t^^7j<^i-liAb. 

fcB^^v-y ^^^-i^Vv:^^ n-^ b^^^:7^— (-^^f-i^-^^ : g^^^f^/p=:3 : 2) 

*t^-r^i ^{-J; ^9. 2-VTy^a§m^::c::^/l/ (1.24 g, 82%) ^#/Co 

iH NMR (DMSO-de, 8 ppm): 7.31-7.39 (m, 3H), 7.41-7.55 (m, 2H), 7.90-7.97 (m, 

2H), 8.08-8.14 (m, IH), 8.33-8.38 (m, IH). 

ESIMS m/z: [Mh-H]+ 224. 

8 btbS'fk'^i^ h (520 mg, 1.51 mmol) ^ THF (4 mL) iZ^M 
-78°C^ r/V'=?VM?5fDT'^> 1.58mol/Lii-:/^/HJ9^'^7A<Dn-^^f-i/^^^ (2.10 
mL, 3.32 mmol) ^^IPx.T> -78^:^? 10 ^r^^^bfCo Rj^^m^^JMl X^n^tlf^ 
2 - iXT y 3. (1.00 g, 4.52 mmol) <D THF (4 mL) ^?iT 

f- V : Stm^^/V=3 : 2) -T^WMi-^ ^ i: J: «9 , Un^it^^ 1 7 6 (355 mg, 60%) 

iH NMR (CDCI3, 5 ppm): 1.52 (s, 9H), 6.39 (dd, J = 1.9, 3.5 Hz, IH), 7.19-7.22 (m, 
IH), 7.26-7.28 (m, IH), 7.50-7.65 (m, 3H), 7.67-7.75 (m, IH), 8.54 (br s, IH). 
APCIMS m/z: [MH-H]+ 396. 
[^it^Jl7 7] 

2-T5:y-4- (2-z7V/» ^ry^— 7^-5— </v=2->^Ty 7rc^/v=<$r ^ 
>- Ut^Si^'i 7 7) 

mm^i 1 36 1 mmK ux^ i[:^m is 5 (Di-^t> ^ \^i\:.-^m 175 (355 mg, 0.900 

mmol) ■t)^hWMi\:,^%l 7 7 (157 mg, 59%) ^#;^c:o 

iR NMR (DMSO-de, 5 ppm): 6.38 (dd, J = 1.9, 3.5 Hz, IH), 6.80 (dd, J = 0.8, 3.5 Hz, 
IH), 7.22 (dd, J = 0.8, 1.9 Hz, IH), 7.47-7.52 (m, IH), 7.55-7.60 (m, 2H), 7.83-7.88 
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(m, IH), 8.29 (br s, 2H). 
APCIMS m/z: 1M+H1+ 296. 

imMm 17 8] 

N- [5- (2-v^r/^>':/-^/v) -4- (2-:7y'/w) ^ry— /v- 2— T/v] 

y V- 4 ^ K 17 8) 

/v-e y ;^ ^ y — r ^ };i ct «9 . a (Dixt> 'o 177 (157 mg, 0.532 

mmol) ii^hWmih^^ 1 7 8 (90<6 mg, 43%) ^^#,|lf*^ bT#fCo 

iH NMR (DMSO-de, 5 ppm): 6.50 (dd, J = 1.6, 3.5 Hz, IH), 7.04 (dd, J = 0.8, 3.5 Hz, 

IH), 7.45 (dd, J = 0.8, 1.6 Hz, IH), 7.67-7.73 (m, 3H), 7.95 -8.00 (m, IH), 8.03 (dd, 

J = 1.6, 4.3 Hz, 2H), 8.84 (dd, J = 1.6, 4.3 Hz, 2H), 13.70 (br s, IH).- 

APCIMS m/z: [m:+H1+ 401. 

imwi 17 9] 

N- [5 - (3-i/T/^^yV/V) -4- (2 -:7y/V) ^^Ty"— /V- 2 — f /V] 

;^7/w-^ 5: tert- (^fb-a-^ 1 7 9 ) 

fflV^.#%'^J8-t?#fetb-5'ft:'a''^h (520 mg, 1.51 mmol) b^lB^b-a^^ 1 7 9 (290 
mg, 48%) ^#fc:o 

m NMR (CDCI3, 5 ppm): 1.54 (s, 9H), 6.40 (dd, J = 1.9, 3.5 Hz, IH), 7.05 (d, J = 
3.5 Hz, IH), 7.18 (d, J = 1.9 Hz, IH), 7.50 (dd, J = 7.8, 7.8 Hz, IH), 7.75 (ddd, J = 
1.3, 1.3, 7.8 Hz, IH), 7.94 (ddd, J = 1.3, 1.3, 7.8 Hz, IH), 7.95-7.99 (m, IH), 8.51 
(br s, IH). 

APCIMS m/z: [M-f-H]+ 396. 

[^Wlll 8 0] 

2-T^y-4- (2-:7y/v) ^rywv- 5 --f 7i/= 3 -ixry :7^::^/v='ir.h 
(it^m 18 0) 

MMm 1 3 6 1 mmK u-c. ^t^m 135 pixt> «9 lut^^ 179 (290 mg, 0.733 

mmol) :A>hmmi\^^^l S 0 (155 mg, 72%) ^#7to 

iH NMR (DMSO-d6, 6 ppm): 6.41 (dd, J = 1.9, 3.5 Hz, IH), 6.78 (dd, J = 0.8, 3.5 Hz, 
IH), 7.27 (dd, J = 0.8, 1.9 Hz, IH), 7.54 (dd, J = 7.8, 7.8 Hz, IH), 7.79 (ddd, J = 1.3, 
1.3, 7.8 Hz, IH), 7.85 (dd, J = 1.3, 1.3 Hz, IH), 7.89 (ddd, J = 1.3, 1.3, 7.8 Hz, IH), 
8.17 (br s, 2H). 
APCIMS m/z: CM-1-H1+ 296. . 

immm i s i ] 
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N- [5- (3 -v^TZ-O-y^yV) -s4- (2-:7!;/W) ^T:/— /V- 2 —Y/^] 
v?>'-4-;^77V2}^>ih5: K (ih^mi 8 1) 

{b^Jl^ 18 0 (161 mg, 0.529 mmol) P^^f^^^lB'fb'^i^ 18 1 (110 mg, 50%) S:^ 

iH NMR (DMSO-de, 5 ppm): 6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.96 (d, J = 3.5 Hz, IH), 
7.46 (d, J = 1.9 Hz, IH), 7.65 (dd, J.= 7.8, 7.8 Hz, IH), 7.96-8.08 (m, 5H), 8.84 (d, J 
= 5.9 Hz, 2H), 13.66 (br s, IH). 
APCIMS m/z: [M+H]+ 401. 

18 2] 

N- [5- (4-v'Ty^:/yV/i/) -4- (2-:7y/v) ^rV— /^-2 — i ?v\ 
}V/^%:ymtBxt-'f^;v (-fb-^^l 8 2) 

m\^. 8 -e#btt6'fk;'a'#»h (520 mg, 1.51 mmol) fj^hW^^it-^^ 1 8 2 (321 

mg, 54%) ?r#fCo 

iH NMR (CDCla, 8 ppm): 1.51 (s, 9H), 6.39 (dd, J = 1.9, 3.5 Hz, IH), 7.07 (d, J = 
3.5, Hz, IH), 7.17 (d, J = 1.9 Hz, IH), 7.65 (dd, J = 1.9, 8.6 Hz, 2H), 7.79 (dd, J = 
1.9, 8.6 Hz, 2H), 8.79 (br s, IH). 
APCIMS m/z: [M+H]+ 396. 

mmm 1 8 3 ] ' 

2—T% y — 4- (2-:7y/v) ^r^— /v-s — ( A—-yT y y ^=■^1-='^ V 

>- {it^m 18 3) 

mmm 13 Qt w^m^ ur. {i^-^ife 135 (DiXfD ^ ic^t^m 1 s 2 (290 mg, 0.716 

mmol) ■d^hmt&^l^'^^l 8 3 (161 mg, 73%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 6.41 (dd, J = 1.6, 3.2 Hz, IH), 6.90 (dd, J = 0.5, 3.2 Hz, 
IH), 7.27 (dd, J = 0.5, 1.6 Hz, IH), 7.62 (dd, J = 1.9, 8.1 Hz, 2H), 7.78 (dd, J = 1.9, 
8.1 Hz, 2H), 8.18 (br s, 2H). 
APCIMS m/z: [M+H]+ 296. 
[^Ji^Jl8 4] 

N- [5- (4-vTy-<^^y'-r/v) -4- (2-:7y/v-) ^rv'— /v-2 — r/^] 

fc° y v^i^- 4 5 K (^t^m 18 4) 

mmms tmm^i^x. y h^->mm(Di^t>'o\t4y='=^'^^^m^m\^\=^i^y — 
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ih^i^ 1 8 3 (129 mg, 0.438 mmol) ^^hm^'it^^ 18 1. (130 mg, 77%) Sr# 

iH NMR (DMSO-de, 5 ppm): 6.52 (dd, J = 1.9, 3.5 Hz, IH), 6.98 (dd, J = 0.8, 3.5 Hz, 
IH), 7.46 (dd, J = 0.8, 1.9 Hz, IH), 7.82 (dd, J = 2.2, 8.B Hz, 2H), 7.91 (dd, J = 2.2, 
8.6 Hz, 2H), 8.03 (dd, J = 1.9, 4.6 Hz, 2H), 8.84 (dd, J = 1.9, 4.6 Hz, 2H), 13.67 (br 
s, IH). 

ESIMS m/z: [M+H]+ 401. 

mmwn 8 51 

N- [4- (2-:7i;/V) -5 - (t°y v'^- 2 -^/V;^7/V/J^^:=^/V) ^Ty—/^-2 

XM 1 

fc°=i y (1.00 g, 8.12 mmol) % DMF (40 mL) \^MM N, O-v?^ ^/l- 

t K i=t ^ v-zl^T 5: l^M^M (1.58 g, 16.2 mmol) . EDO (3.12 g, 16.2 mmol) ^ 

1 - Kn ^35^^^;/^/ b y /V—zicfP^r (2.48 mg, 16.2 mmol) *5 b y 

/vr^:^/ (2.25 ml, 16.2 mmol) ^^Jnx.T. 50°CT? 3 H#W^#bfCo SJ^;:?^{-ISfP^ 

. ^^^KX^. N-^ h=35^->-N-p<^/Vfc"y S^^-2-;^;/^/}^>i^^ K (988 rag, 
73%) ^#fCo 

iH NMR (CDCI3, 6 ppm): 3.39 (s, 3H), 3.73 (s, 3H), 7.32-7.37 (m, IH), 7.60-7.68 (m, 
IH), 7.73-7.80 (m, IH), 8.59-8.61 (m, IH). 

8 ■V^hn^'lt^^ h (500 mg, 1.45 mmol) ^ THF (7.5 mL) 
-78°C. T/^=^'^M^5fcT-e 1.58moyLn-^^^/vy n-^^^^V^^'S (2.02 

mL, 3.19 mmol) ^;!]PX.T. Rltm^-lS^C^^ 15 ^Mm:W\^fCo Rlt^m^m^^JCM 

i-e^#btt§N-p< b=35-v-N-p«g^/v- 2 - t°y v?>':;57/V7}?:3fih$ K (723 mg, 

4.35 mmol) ^m^X. mM.X 1.5 ^mm;W\^f'. Ritm^mQ^tT J>^7K 

^vi-^ hi^^^y-C— (^=¥f-^ : i^^^^/W=l : 1) -C*tMi-§^i:{-J;«9> =^IB 
^t^m 1 8 5 (286 mg, 53%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.46 (s, 9H), 6.53 (dd, J = 1.8, 3.7 Hz, IH), 7.43-7.47 (m, 
IH), 7.48 (d, J = 1.8 Hz, IH), 7.84 (d, J = 3.7 Hz, IH), 7.84-7.89 (m, IH), 8.14-8.17 
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(m, IH), 8.70-8.71 (m, IH). 

immm i s e ] 

18 6) 

it^^l 8 5 (286 mg, 0.770 mmol) ^ MJ (2mL) KmMl^. ^ 

Wmih^^l 8 6 (208 mg, 99%) ^#f^o 
iH NMR (CDCls, 5 ppm): 6.03 (br s, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.43-7.46 
(m, IH), 7.51 (d, J = 1.8 Hz, IH), 7.86-7.89 (m, IH), 7.95 (d, J = 3.5 Hz, IH), 
8.14-8.17 (m, IH), 8.60-8.61 (m, IH). 

mmmi s ?] 

N- [4- (2-:7y/i^) - 5- {}fV-Ji^-2-^;v:fy;v:i}^=^;v) 'f-r:/—/v-2 

— r/v] fc°y v^^-4-:^/V7j^^=3E^-y-5: K ('fb'^i^i 8 7) 

-ftS^^I 1 8 6 (209 mg, 0.770 mmol) ^ DMF (4 mL) \^W-Mly. ^V^^^'f-ly 
m. (190 mg, 1.54 mmol) . EDCit^it (296 mg, 1.54 mmol) *5j:T^l-l:: Kn^f 
iX^^-i/ h y /l^— 7KfP#J (236 mg, 1.54 mmol) ^Mx.X. bOTCX 3 

^ J; 9 . lllB'fb'a'i^ 18 7 (211 mg, 72%) bT#/Co 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.7, 3.5 Hz, IH), 7.47 (d, J = 3.5 Hz, IH), 

7.67-7.71 (m, IH), 7.73 (d, J = 1.7 Hz, IH), 8.05 (d, J = 6.1 Hz, 2H), 8.09-8.11 (m, 

2H), 8.71-8.74 (m, IH), 8.84 (d, J = 6.1 Hz, 2H), 13.5 (br s, IH). 

APCIMS m/z: [M+H]+ 377. 

Mi."^: 218-227 °C. 

immm i s s ] 

N- [4- (2-:7y/v) - 5- (t°yv^>'-2 — r /i^o^^v^'^/v) y^—;v- 2 
-^/V] T-fe bT5: K 8 8). 

^\^^mi 8 6 (300 mg, 1.11 mmol) ^fc:°yv?^ (3.7 mL) (d^j^U^ i^'ftiT-fe^ 
/V (0.130 mL, 1.89 mmol) :^XXfN, N - >^7« ^/VT ^ / t° y i^l^ (6.75 mg, 0.0553 

mmol) ^•mx.x. muxsn^r^mwx^fco Rit^m^m^rxmrni^. nh^t^mm. 

^^LhX^X.'O. nmY.'^m 1 8 8 (233 mg, 67%) ^?^ltfeS#:i: b-C#fCo 
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iH NMR (CDCla, 8 ppm): 2.2,0 (s, 3H), 6.57 (dd, J = 1.8, 3.6 Hz, IH), 7.49 (dd, J = 
7.2, 11.3 Hz, IH), 7.54 (d, J = 1.8 Hz, IH), 7.85 (d, J = 3.6 Hz, IH), 7.90 (dd, J = 
11.3, 11.5 Hz, IH), 8.19 (d, J = 11.5 Hz, IH), 8.74 (d, J = 7.2 Hz, IH), 9.72 (br s, 
IH). 

APCIMS m/z: [M+H]+ 314. 
BM.- 216-217 °C. 

mmm i s 9 ] 

N- [4- — -5— v'^^- 2-'Y/^:^/i/^~=^/v) ^ry'— /l^— 2 

— f/V] :/c^:/T5 K i^t-h^l 8 9) 

MMm 18 8^ b-C. mtT'^'f-;]y(Di-^t> ^ y ^ n y K (0.200 

mL, 1.89 mmol) ^fflV^, 'fl^-g-i^ 1 8 6 (288 mg, 1.11 mmol) /O^b^lBYb-a^^) 1 8 
9 (297 mg-, 78%) UT#fCo 

iH NMR (CDCls, 8 ppm): 0.98 (t, J ^ 7.3 Hz, 3H), 1.68-1.84 (m, 2H), 2.37 (t, J = 7.3 
Hz, 2H), 6.57 (dd, J = 1.9, 3.5 Hz, IH), 7.49 (dd, J = 4.9, 7.6 Hz, IH), 7.53 (d, J = 
1.9 Hz, IH), 7.86 (d, J = 3.5 Hz, IH), 7.89 (dd, J = 7.6, 7.8 Hz, IH), 8.19 (d, J = 7.8 
Hz, IH), 8.73 (d, J = 4.9 Hz, IH), 9.60 (br s, IH). 
APCIMS m/z: CM+H]+342. 
m.U'- 148-149 'C. 

9 0]' 

N - [ 4 - ( 2 - -7 y /V) - 5 - ( t:° y i^^/- 2 — { JV^J 2 
- 2, 2.--^^^?V-:fxi^<^^r% K (-fli-^^l 9 0) 
HWlll 8 8 i:|II«(^b-C.iS'ft;Tir^/V(Dfi^t?i9 {-tV<t3^/U=^n y K(0.230 
mL, 1.89 mmol) ^ffiV^, 'fb-^^) 1 8 6 (300 mg, 1.11 mmol) ^S^bt^lE-fb-a-i^ 1 9 
0 (380mg, 96%) bT#/Co 

iH NMR (CDCla, 8 ppm): 1.36 (s, 9H), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 7.48 (dd, J = 
4.9, 7.6 Hz, IH), 7.57 (d, J = 1.6 Hz, IH), 7.89 (dd, J = 7.6, 8.1 Hz, IH), 7.92 (d, J = 
3.2 Hz, IH), 8.19 (d, J = 8.1 Hz, IH), 8.74 (d, J = 4.9 Hz, IH), 9.10 (br s, IH). 
APCIMS nx/z: DV[-t-H]+ 356. 
Sfe^: 186-187 X:. 
imMm 19 1] 

N- [4- (2-7y/W) - 5- (tfy v?>^-2— f/V:«7/^^^^/W) ^T>/— /V-2 
— i?V\ ^y^'ci'Ztu/^^^'piva^'^-^^ K {Wl-^^x 9 1) 

n y K (O.170 mL, 1.89 mmol) ^ffiV^, ^t^^ 1 8 6 (300 mg, 1.11 mmol) ^> 
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b^lB'fb^tJ 1 9 1 (405 mg, 100%) Sr^^-feHft:^ bT#fCo 

iH NMR (CDCI3, 8 ppm): 0.82-0.92 (m, 2H), 1.12-1.21 (m, 2H), 1.37-1.48 (m, IH), 

6.55 (dd, J = 1.6, 3.5 Hz, IH), 7.46 (dd, J = 4.9, 7.6 Hz, IH), 7.58 (dd, J = 0.8, 1.6 

Hz, IH), 7.88 (dd, J = 7.6, 7.8 Hz, IH), 7.89 (dd, J = 0.8, 1.6 Hz, IH), 8.17 (d, J = 

7.8 Hz, IH), 8.7 (d, J = 4.9 Hz, IH), 10.91 (br s, IH). 

APCIMS m/z: [M+H\+ 340. - . 

14^.: 191-192 °C. 

mmm 192] 

N- [4— (2— ^y/^) - 5— (t:°lJ V?:/- 2 -^/V:^7/V7jf— /V) 9^Ty'— /V-2 
— f/V] - 1 -7<^y^->-^ t:i-7°n/-^>':;i7/V/Jfdf-f-5 K (^\:^^192) 

MMim 8 7i:|lIil(eiUT.^y-3^v^(Z)f^^'9J-l-7«5^/^->'^n:/n/N°^ 
:fy/V:miym (221 mg, 2.22 mmol) ^>^V^, ^b^^i^ 1 8 6 (300 mg, 1.11 mmol) /O^ 
hmm^h-^mi 9 2 (305mg, 78%) LT#fCo 
iH NMR (DMSO-de, 8 ppm): 0.77-0.84 (m, 2H), 1.25-1.31 (m, 2H), 1.44 (s, 3H), 
6.61 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH), 7.60-7.69 (m, IH), 7.68 
(dd, J = 0.5, 1.9 Hz, IH), 8.01-8.10 (m, 2H), 8.64-8.69 (m, IH), 12.14 (br s, IH). 
APCIMS m/z: [M-l-H]+ 354. 
MM,' 195-196 °0. 

immm 193] 

N- [4- i2--yVM - 5- (t°yv^>'-2 — {/i^:fy/\^:^=-/i^) ^ry— 

ny K (0.210 mL, 1.89 mmol) ^fflV^, 'fb^i^ 1 8 6 (300 mg, 1.11 mmol) 

MfB-fb-a-il^ 1 9 3 (348 mg, 89%) ^^MM-^mi^t b-C#fCo 

iH NMR (CDCI3, 8 ppm): 1.77-2.38 (m, 6H), 3.33-3.48 (m, IH), 6.61 (dd,J = 1.6, 3.2 
Hz, IH), 7.40 (d, J = 3.2 Hz, IH), 7.61-7.71 (m, IH), 7.67 (d, J = 1.6 Hz, IH), 
8.01-8.10 (m, 2H), 8.68 (d, J = 4.6 Hz, IH), 12.56 (br s, IH). 
APCIMS m/z: {M+lQ* 354. 

mM.' 165-170 x:. 

imMmi 9 4] 

N- [4- (2-:7y/v) -5- (fy i;?^-2— r/v;557/vjKc=^/v) ^r:/— /v-2 

— f ^V] -7" f 7 Kn ^- 4 5: K (fb-^i^ 19 4) 

/W/J^^V^ (288 mg, 2.22 mmol) ^^V^^ 'ft^-g'^ 1 8 6 (300 mg, 1.11 mmol) -^^h 
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mmt^^i 9 4 (i69mg, 39%) ^mm^mi^t i^xmc. 

m NMR (CDCls, 8 ppm): 1.62-1.98 (m, 4H), 2.44-2.64 (m, IH), 3.33-3.46 (m, 2H), 

3.95-4.07 (m, 2H), 6.57 (dd, J = 1.9, 3.8 Hz, IH), 7.48 (ddd, J = 1.1, 4.9, 7.6 Hz, IH), 

7.54 (dd, J = 1.6, 1.9 Hz, IH), 7.88 (ddd, J = 1.6, 7.6, 7.8 Hz, IH), 7.88 (dd, J = 1.6, 

3.8 Hz, IH), 8.19 (ddd, J = 0.8, 1.1, 7.8 Hz, IH), 8.72 (ddd, J = 0.8, 1.6, 4.9 Hz, IH), 

9.67 (br s, IH). 

APCIMS m/z: [MH-H]+ 384. 

Si.-^: 234-235 °C. 

mmm 195] 

1- itext-y h^^^^/l-^=^/l^) -N- [4- (2-:7y/l/) -5- (t;°!;v=^- 
19 5) 

mmWi 18 7 t U-C. 4 y:=^=i^:ym(Dj^t> (tert->^^ b ^^v-;^/!^ 

fc-^y i:^>'-4-:^/l^^>m (5.07 g, 22.2 mmol) ?^ffiV^, ^t^^l^l 8 6 
(3.00 g, 11.1 mmol) :d^hmmt^m 1 9 5 (5.58 g, 100%) ^mM'^^'^i'^W t U 

m NMR (DMSO-de, 5 ppm): 1.30-1.59 (m, 2H), 1.41 (s, 9H), 1.81-1.93 (m, 2H), 
2.67-2.89 (m, 3H), 3.92-4.11 (m, 2H), 6.62 (dd, J = 1.6, 3.2. Hz, IH), 7.42 (dd, J = 
0.5, 3.2 Hz, IH), 7.62-7.71 (m, IH), 7.68 (d, J = 1.6 Hz, IH), 8.02-8.10 (m, 2H), 
8.66-8.70 (m, IH), 12.76 (br s, IH). 

mmm 19 ei 

N- [4 - (2— :7y/V) - 5- (t°yv'V-2 f /U:fy/U:^=.7U) 9^x^-/^-2 

— f/k] i:^iy-4-:^/i^yi^^-f'^ K (^b-^^l^ i 9 6) 

mmm 15^ mm\^ i^x.^t^m 1 4 (Di-^t> <o 195 (5.82 g, n.i mmoi) 
^^hmmit^^ 1 9 6 (4.25 g, 100%) ^mn-^mi^t vxmco 

iH NMR (DMSO-de, 6 ppm): 1.74-1.92 (m, 2H), 1.98-2.12 (m, 2H), 2.79-3.02 (m, 
3H), 3.29-3.40 (m, 2H), 6.62 (dd, J = 1.6, 3,5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 
7.63-7.70 (m, IH), 7.68 (d, J = 1.6 Hz, IH), 8.02-8.11 (m, 2H), 8.66-8.70 (m, IH). 

mmm 197] 

N- [4- (2-7y7v) -5- (If y i?>'-2-^7^:^/v:^^^/v) ^Tywv-2 
— r/v] -1— (b° y i;?i^-3— r/vpt^/v) \i'-<v 1^:^-4 k (^t 

mmm set mm^ UXv ih^m a 5 (DiX^ t) 3 - 1° y i^:/;^;/w-^/V7^^ t K 

(0.370 mL, 3.90 mmol) ^fflV^,^/^/}^ ]). l^(Di^t> K> Kit^^ 1 9 6 (300 mg, 0.780 
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mmol) ^^hmmit^^l 9 7 (89.9 mg, 24%) ^^mM^^mi^t i^XntCo 

m NMR (DMSO-de, 8 ppm): 1.57-1.75 (m, 2H), 1.77-1.89 (m, 2H), 1.94-2.07 (m, 

2H), 2.38-2.68 (m, IH), 2.79-2.91 (m, 2H), 3.52 (s, 2H), 6.61 (dd, J = 1.6, 3.2 Hz, 

IH), 7.36 (dd, J = 4.9, 7.8 Hz, IH), 7.41 (d, J = 3.2 Hz, IH), 7.64 (dd, J = 4.6, 4.6 Hz, 

IH), 7.67 (d, J = 1.6 Hz, IH), 7.72 (d, J = 7.8 Hz, IH), 8.03-8.09 (m, 2H), 8.47 (d, J 

= 4.9 Hz, IH), 8.50 (s, IH), 8.67 (d, J = 4.6 Hz, IH), 12.67 (br s, IH). 

APCIMS m/z: [M-t-Hl+474. 

208-209 °C. " . 

mmm 193] 

N- [4- (2— :7ri/v) — 5- i^f^J i^ly— 2— 4/1^:^/1^^^^^) 9^X^-/^-2 
T/l^] -1- (fcf y v?V-4— d'/l^T^^/V) t:°-<y v?>'-4-;^/^^K=3r1^5: K (^b 
19 8) 

mmm set ur, s 5 <D^-^t> ^k4-}!:°v /w^/v-t^^ t k 

(0.37 mii, 3.90 mmol) ^ffiV^, ^/V/}> V '^<D^t> «9 K^t't'^ 1 9 6 (300 mg, 0.785 

mmol) ^^^mmit^mi 9 8 (ii4mg, 31%) ^mM'^mw- 1 i^xm^o 

m NMR (DMSO-de, 6 ppm): 1.61-1.79 (m, 2H), 1.89-1.92 (m, 2H), 1.96-2.08 (m, 
2H), 2;41-2.63 (m, IH), 2.79-2.88 (m, 2H), 8.52 (s, 2H), 6.61 (dd, J = 1.8, 3.3 Hz, 
IH), 7.33 (d, J = 5.7 Hz, 2H), 7.42 (d, J = 3.3 Hz, IH), 7.66 (dd, J = 3.9, 4.8 Hz, IH), 
7.68 (d, J = 1.8 Hz, IH), 8.05-8.10 (m, 2H), 8.51 (d, J = 5.7 Hz, 2H), 8.69 (d, J = 4.8 
Hz, IH), 12.71 (br s, IH). 
APCIMS m/z: [M-t-Hl+474. 
mM.- 240-241 °C. . . 

mmm 199] 

N- [4- (2-:7yyv) - 5- in']) i^iy- 2-4/^:^^1^^^^^) ^ryWi— 2 
-^/v] -<:^XT^ K ({b-^i^i 9 9) 

MMM 18 8^ mm^ \^X.mtT-^^;v(Di\t> K> K^^^y^-{/v= ^ n y K (0.210 
mL, 1.89 mmol) ^ffiV^, it^mi 8 6 (288 mg, 1.11 mmol) hU^it^^ 1 9 
9 (388mg, 93%) ^mM'&mi^t l^X^tCo 

m NMR (CDCla, 6 ppm): 6.58 (dd, J = 1.9, 3.8 Hz, IH), 7.48-7.59 (m, 4H), 
7.60-7.69 (m, IH), 7.87-8.00 (m, 4H), 8.22 (d, J = 7.6 Hz, IH), 8.78 (d, J = 4.9 Hz, 
IH), 9.79 (br s, IH). 
APCIMS m/z: [M-l-Hl+376. 
ii!^: 165-171 X:. . . 

mmm 200] . 
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N- [4- (2-yVM - 5- (t:°y,v'>'-2-^/V;^/P2K'-/V) 9=-Ty— /i— 2 

n y K (0.0930 mL, 0.629 mmol) ^ffiV^, ih^m 1 8 6 (100 mg, 0.370 mmol) 

0 0 (183 mg, 100%) ^mM^Mi^t bT#/c, 
iH NMR (CDCI3, 8 ppm): 4.18 (s, 3H), 6.57 (dd, J = 1.6, 3.5 Hz, IH), 7.08 (d, J = 
8.4 Hz, IH), 7.16 (dd, J = 6.8, 7.8 Hz, IH), 7.48 (ddd, J = 1.4, 4.9, 7.6 Hz, IH), 7.56 
(d, J = 1.6 Hz, IH), 7.58 (ddd, J = 1.9, 6.8, 7.8 Hz, IH), 7.81 (d, J = 3.5 Hz, IH), 
7.89 (ddd, J = 1.6, 7.6, 7.8 Hz, IH), 8.17 (ddd, J = 0.8, 1.4, 7.8 Hz, IH), 8.31 (dd, J 
= 1.9, 7.8 Hz, IH), 8.75 (ddd, J = 0.8, 1.6, 4.9 Hz, IH), 11.44 (br s, IH). 
APCIMS m/z: [M+H]+406. 
Mj^.- 205-208 °C. 
imMm 2 0 1] 

N- [4- (2-:7y/lx) -5- {\i°W^l^-2-^ ;l'lJ;v^^;V) =^T^/—;V-2 
— r/v] -3-p^ h^iX-<:xXT^ K (-f tl-^-tl 2 0 1 ) 

n y K (0.260 mL, 1.89 mmol) ^ffiV^, 1 8 6 (300 mg, 1.11 mmol) ' t^^h 

201 (311 mg, 69%) UTttfCo 
iH NMR (CDCI3, 8 ppm): 3.88 (s, 3H), 6.56 (dd, J = 1.9, 3.8 Hz, IH), 7.16 (ddd, J = 
1.4, 2.4, 5.6 Hz, IH), 7.43 (dd, J = 5.6, 5.6 Hz, IH), 7.46-7.57 (m, 3H), 7.54 (dd, J = 
0.8, 1.9 Hz, IH), 7.87-7.95 (m, IH), 7.91 (dd, J = 0.8, 3.8 Hz, IH), 8.22 (d, J = 7.8 
Hz, IH), 8.77 (d, J = 4.9 Hz, IH), 9.85 (br s, IH). 
APCIMS m/z: [M+H]+406. 
W^'- 165-166 °C. 
\MMm 2 0 2] 

N- [4 - {2-y^);v) -5 - (fc°y 2— r/v;^7V5^'=/^) ^^ry^— /i^-2 

— i ;V\ - 4 - ^ h =3r v---^^XT ^ K {{^-^m 2 0 2) 

ny K (320 mg, 1.89 mmol) ^ffiV^, 'fL-a^i^ 1 8 6 (300 mg, 1.11 mmol) ii^hW. 
m^h^^2 0 2 (254 mg, 56%) ^mM'^mi^t bT#fCo 

iR NMR (CDCI3, 5 ppm): 3.90 (s. 3H), 6.57 (dd, J = 1.9, 3.8 Hz, IH), 7.02 (d, J = 
8.6 Hz, 2H), 7.50 (dd, J = 4.9, 7.8 Hz, IH), 7.54 (d, J = 1.9 Hz, IH), 7.86-7.97 (m, 
2H), 7.93 (d, J = 8.6 Hz, 2H), 8.21 (d, J = 7.8 Hz, IH), 8.77 (d, J = 4.9 Hz, IH), 9.75 
(br s, IH). 
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APCIMSm/z: [M+H]+406. . 
mM- 187-188 °C. 
imMm 2 0 3] 

N- [4- (2-:7y/v) — 5- in'V i^:y—2-yC^^'^/^^^/i^) ^t9—;v-2. 
- 3 . 4 - v?7« b ^iz-O-XT ^ K (-fl^^i^ 2 0 3) 

^ (368 mg, 2.22 mmol) ^ffiV^, -fb^^l^ 1 8 6 (300 mg, 1.11 mmol) ^a^btllS'fl: 
-^^2 0 3 (I81mg, 37%) bT#f'o 

iH NMR (DMSO-de, 5 ppm): 3.86 (s, 3H), 3.88 (s, 3H), 6.63 (dd, J = 1.9, 3.5 Hz, 
IH), 7.14 (d, J = 8.4 Hz, IH), 7.44 (d, J = 3.5 Hz, IH), 7.64-7.72 (m, IH), 7.70 (d, J 
= 1.9 Hz, IH), 7.82 (d, J = 2.2 Hz, IH), 7.85 (dd, J = 2.2, 8.4 Hz, IH), 8.06-8.11 (m, 
2H), 8.68-8.73 (m, IH), 13.04 (br s, IH). 
APCIMS m/z: [M-t-Hl+436. 
Wk^'- 169-170 X,. 
[mSM2 0 4] 

N— [4- (2— :7y/v) -5 - (t'y >?V- 2— r/i-:«7/i^4^'^/w) =f-T9—;\—2. 
— ^/V] -3, 4, 5- b y ^ h=3r>^^VXT^ K ('fli'^tl 2 0 4 ) 

uwm 18 8^ nm^ u-c. it^fi^r-fe^/vcDf^t? ^\^^, 4 , 5 -^^yv/v- 

i=t y K (434 mg, 1.89 mmol) %fflV>, 'fb'^i^ 1 8 6 (300 mg, 1.11 mmol) ^O^fj^ 
fB'fli'a^i^ 2 0 4 (526 mg, 100%) bT#fCo 

iH NMR (DMSO-d6, 8 ppm): 3.77 (s, 3H), 3.90 (s, 6H), 6.64 (dd, J = 1.6, 3.2 Hz, 
IH), 7.47 (d, J = 3.2 Hz, IH), 7.58 (s, 2H), 7.65-7.73 (m, IH), 7.72 (d, J = 1.6 Hz, 
IH), 8.04-8.12 (m, 2H), 8.69-8.74 (m, IH), 13.16 (br s, IH). 
APCIMS m/z: [M+H]+466. 
m^-- 172-180 °C (^«f) . 
C^JfeM 2 0 5] 

3-v-ry-N- [4- (2-:7y/v) -5 - {.\f^)-J>i^-2.-^;v-jj;vi$.==-;v) ^ 
T y — /V- 2 — -<^XT ^ K ('fb^^J 2 0 5) 

U K (364 mg, 2.21 mmol) ^ffiV\ ib-a^^^ 1 8 6 (350 mg, 1.30 mmol) ;0^b^lE 
f l^-^^r 2 0 5 (241 mg, 46%) ^WkM-^mi^t bT#fc:o 

iH NMR (CDCI3, 8 ppm): 6.50 (dd, J = 1.6, 3.2 Hz, IH), 7.46 (d, J = 1.6 Hz, IH), 
7.52 (ddd, J = 1.1, 4.9, 7.6 Hz, IH), 7.62 (dd, J = 8.0, 8.1 Hz, IH), 7.86 (d, J = 8.0 
Hz, IH), 7.88 (d, J = 3.2 Hz, IH), 7.92 (ddd, J = 1.6, 7.6, 7.8 Hz, IH), 8.13 (d, J = 



200 



wo 2005/063743 PCT/JP2004/019778 

8.1 Hz, IH), 8.22 (ddd, J = 0.8, 1.1, 7.8 Hz, IH), 8:26 (s, IH), 8.78 (ddd, J = 0.8, 1.6, 
4.9 Hz, IH). 

APCIMS m/z: [M+H]+401. 
Si."^: 234-237 °C. 

immm 2 o e ] 

4-i/Ty-N- [4- i2--7V/^) -5- V 2 /V;^ T 

TV'— /l^- 2 —Y/^] ^^XT 5 K Ut^m 2 0 6) 

V K (311 mg, 1.89 mmol) ^ffiV\ 'ft^-g-Jl^ 1 8 6 (300 mg, 1.11 mmol) yi^b^lfB 
-fk^ii) 2 0 6 (231 mg, 52%) ^'^jfk^^^mi^t LT#fCo 

iH NMR (CDCI3, 5 ppm): 6.51 (dd, J = 1.6, 3.5 Hz, IH), 7.45 (d, J = 1.6 Hz, IH), 
7.53 (dd, J = 4.6, 7.6 Hz, IH), 7.79 (d, J = 8.1 Hz, 2H), 7.85 (d, J = 3.5 Hz, IH), 7.93 
(dd, J = 7.6, 8.1 Hz, IH), 8.03 (d, J.= 8.1 Hz, 2Ji), 8.24 (d, J = 8.1 Hz, IH), 8.78 (d, 
J = 4.6 Hz, IH), 10.50 (br s, IH). 
APCIMS m/z: [M-l-Hl+401. 
M^: 232-235 X:. 
C^JSM2 0 7] 

3- Tir^/V-N- [4- (2--7yyW -5- (tf P v?^'- 2 -^/V;*/VJ}^'^/V) 

(363 mg, 2.22 mmol) ^fflV\ {h-^^ 1 8 6 (300 mg, 1.11 mmol) ^^bUn&it-^, 
^2 0 7 (479 mg, 100%) ^'MM-^^i^t bT#fCo 

iH NMR (DMSO-de, 5 ppm): 2.70 (s, 3H), 6.64 (dd, J = 1.3, 3.5 Hz, IH), 7.46 (d, J = 
3.5 Hz, IH), 7.63-7.78 (m, 3H), 8.03-8.13 (m, 2H), 8.20 (d, J = 7.0 Hz, IH), 8.37 (d, 
J - 6.8 Hz, IH), 8.68-8.74 (m, IH), 8.77 (s, IH), 13.43 (br s, IH). 
APCIMS m/z: IM-hH]+418. 
11^^: 168-169 °C. 

immm 2 o s ] 

4— r-k^/v- N- [4- (2 — :7y7V) -5— (tfy v?v-2— i'/^:^/v>3^^^/v) 

^ry— /V- 2--r/V] -<VXT^ K iit^^2 0 8) 

(182 mg, 2.22 mmol) ^ffiV^, 'fb-^i^ 1 8 6 (300 mg, 1.11 mmol) -^^hmmt-^ 
m2 0 8 (422 mg, 91%) ^MM'^mi^t LT#fCo 

iH NMR (DMSO-de, S ppm): 2.66 (s, 3H), 6.64 (dd, J = 1.6, 3.2 Hz, IH), 7.46 (d, J = 
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3.2 Hz, IH), 7.65-7.75 (m, IH), 7.72 (d,. J = 1.6 Hz, IH), 8.Q4-8.14 (m, 2ED, 8.11 (d, 
J = 8.4 Hz, 2H), 8.28 (d, J = 8.4 Hz, 2H), 8.69-8.75 (m, IH), 13.40 (br s, IH). 
APCIMS m/z: [M-HHl+418. 
Si^: 204-206 X:. 

immm 209] 

N— [4 - (2-:7i;/i/) - 5- (t°yv^>'-2 — f ;\^:fy;\y:i^:=./u) =^Ty—/^- 2 
— f/l-] -3, 4-7^^l-'>'v^:^^v'^>'XT^ K ('fb-^#)2 0 9) 

^.t.#^ (867 mg, 2.22 mmol) ^ffiV\ {Y.-^m^ ^ & (300 mg, 1.11 mmol) t^h 
^|B^b^#)2 0 9 (369 mg, 79%) ^mn^mW-h bT#fCo 

iH NMR (DMSO-de, 8 ppm): 6.17 (s, 2H), 6.63 (dd, J = 1.6, 3.5 Hz, IH), 7.09 (d, J = 
8.4 Hz, IH), 7.44 (dd, J = 0.8, 3.5 Hz, IH), 7.64-7.72 (m, IH), 7.70 (dd, J = 0.8, 1.6 
Hz, IH), 7.73 (d, J = 1.9 Hz, IH), 7.82 (dd, J = 1.9, 8.4 Hz, IH), 8.05-8.11 (m, 2H), 
8.68-8.73 (m, IH), 12.99 (br s, IH). 
APCIMS m/z: DV[-HH]+420. 
M^: 235-236 X,. 
[^JiM2 10] 

N— [4- (2-:7y/v) -5 - (t°yv?^^-2 — r/i^;=57/P/j<^/v) ^r^— /v- '2 
l^»!li 8 7 -J^ i^^i^bT. y:=^=i5^>'^(D'f-^t>«9 {CI 4— 

- 6 — •)^;V-mym (398 mg, 2.22 mmol) ^^V^, 'ft^-^Jl^ 1 8 6 (300 mg, 1.11 mmol) 
;6^b+MIE'fb'^i^2 1 0 (412mg, 86%) LT#/Co 

iH NMR (DMSO-de, 5 ppm): 4.28-4.38 (m, 4H), 6.63 (dd, J = 1.9, 3.5 Hz, IH), 7.02 
(d, J = 8.6 Hz, IH), 7.44 (dd, J = 0.5, 3.5 Hz, IH), 7.63-7.73 (m, IH), 7.71 (dd, J = 
0.5, 1.9 Hz, IH), 7.74 (dd, J = 2.2, 8.6 Hz, IH), 7.77 (d, J = 2.2 Hz, IH), 8.03-8.11 
(m, 2H), 8.68-8.73 (m, IH), 13.00 (br s, IH). 
APCIMS m/z: lM-t-H]+ 434. 
il!^: 189-191 'C. 
IMMm 2 11] 

N— [4- (2-:7y/V) - 5- (^f])^J^l^-2--{}V-^;VM=-;V) ^T^— 
— f/V] -1, A-^Xy9-J'-^^-^l^-2-ii?V-m^^^Y {\\^^m2\\) 

- 2 (398 mg, 2.22 mmol) ^ffiV>, 1 8 6 (300 mg, 1.11 mmol) 

ii^^-mm\:.'^m2\ \ (394mg,,82%) ^^^-fellft:^ UT#fc„ 
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iH NMR (DMSG-de, 5 ppm): 4.44 (dd, J = 3.0, 12.2 Hz, IH), 4.53 (dd, J = 3.8, 12.2 
Hz, IH), 5.24 (dd, J = 3.0, 3.8 Hz, iH), 6.63 (dd, J = 1.9, 3.5 Hz, IH), 6.84-6.95 (m, 
3H), 6.99-7.05 (m, IH), 7.46 (dd, J = 0.8, 3.5 Hz, IH), 7.62-7.69 (m, IH), 7.71 (dd, J 
= 0.8, 1.9 Hz, IH), 8.02-8.11 (m, 2H), 8.66-8.70 (m, IH), 13.10 (br s, IH). 
APCIMS m/z: [M-)-H]+434. 
103-104 °C. 

mmm 2121 

N- [4- (2-:7])/]y) - 5- ilfV^^^-2 — f /l/;^/V7K^/l/) f^Ty'— /V-2 

f/V] - 2-7<^/l-t°y v^>'-4 -;^/l//K=3rf-^ K (^h^m2 1 2) 

MMMi 8 7 y^=i'f-i^'^(DiXt)^lz.2-^'f-/\y4 y-n^^^^ 

(384 mg, 2.22 mmol) ih^^ 1 8 6 (300 mg, 1.11 mmol) ^^bMW^^t-^ 

m2 12 (186mg, 43%) ^^M-^mW^t X^X^fCo 

m NMR (DMSO-d6, 8 ppm): 2.59 (s, 3H), 6.65 (dd, J = 1.9, 3.5 Hz, IH), 7.46 (dd, J 
= 0.8, 3.5 Hz, IH), 7.66-7.75 (m, IH), 7.73 (dd, J = 0.8, 1.9 Hz, IH), 7.85 (dd, J = 
1.1, 5.1 Hz, IH), 7.94 (d, J = 1.1 Hz, IH), 8.05-8.14 (m, 2H), 8.69 (d, J = 5.1 Hz, 
IH), 8.69-8.74 (m, IH), 13.43 (br s, IH). 
APCIMS m/z: [M-i-H]+391. 
187-188 °C. 
[^5i^j2 13] 

N- [4- (2-7VM - 5- (}fVi^:y-2-^/]y:t>/i-^^/i^) ^T9—;V-2 
— f/v] -2- (4-p« Y-s^^y-<iy-J;v-^^-y) t°y v^^-4-:;^y^/j<=¥i^$ K ({b 
2 13) 

Wls-^m 1 8 6 (600 mg, 2.22 mmol) ^ DMF (11 mL) (C^^^f 121? 
^^'hth^it^^ 1 (1.43 mg, 5.53 mmol). N, N-i^-fy^n tWrnf^/^T 5 ^ (2.34 
mL, 13.3 mmol) *5j:tJ?PyBOP (4.03 g, 7.74 mmol) ^M^X. 50°CX10^^mW: 

w V R!Jc:^m^7k^M:^x.mm=^^/^xmBi v±o ^mm ^mii-^^7Kxm^i^. 

jVio =7J>.i7xx^\-^y-y>( ^-e)^^-|-;5 ^1 ^ i !9 t^lBib-^i^ 2 13 (912 mg, 

81%) •^m^-^mmm.hy^xm^. 

iH NMR (DMSO-de, 8 ppm): 3.78 (s, 3H), 5.31 (s, 2H), 6.42 (dd, J= 1.8, 3.6 Hz, IH), 
6.86 (d, J = 8.9 Hz, 2H), 7.21 (dd, J = 1.0, 1.6 Hz, IH), 7.31 (dd, J = 1.6, 5.4 Hz, IH), 
7.35 (d, J = 8.9 Hz, 2H), 7.36 (dd, J = 0.7, 1.8 Hz, IH), 7.51 (ddd, J = 1.2, 4.8, 7.6 
Hz, IH), 7.70 (dd, J = 0.7, 3.6 Hz, IH), 7.91 (ddd, J = 1.8, 7.6, 7.9 Hz, IH), 8.04 (br 
s, IH), 8.19 (ddd, J = 1.0, 1.2, 7.9 Hz, IH), 8.27 (dd, J = 1.0, 5.4 Hz, IH), 8.77 (ddd. 
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J = 1.0, 1.8, 4.8 Hz, IH). 

[^ife^!l2 14] 

2 — :^nn — N- [4- i2—-^])M —5- (fc;° y i^^V-- 2 --f /V';^7/V7j^^^/V) 9=" 
Ti/— 2-^/v] fc-y v?:/-4-;^/i-7}^>f-$ K ('ft^'a-tl2 1 4) 
mMMl 8 7 |W):tt^-b-C.-f y^^i^^V^Of^tof? (^2-;^'nn-f yrzri^:/^ 
(348 mg, 2.22 mmol) §^^V^, -fb^^Il 8 6 (300 mg, 1.11 mmol) e^t^lB'fii'a' 
2 1 4 (270 mg, 59%) ^^i^H-feHIf*:^ U-C#fc. 
iH NMR (DMSO-ds, 6 ppm): 6.65 (dd, J = 1.6, 3.2 Hz, IH), 7.47 (d, J = 3.2 Hz, IH), 
7.66-7.73 (m, IH), 7.74 (d, J = 1.6 Hz, IH), 8.04 (dd, J = 1.6, 5.4 Hz, IH), 8.08-8.14 
(m, 2H), 8.20 (d, J = 1.6 Hz, IH), 8.68 (d, J = 5.4 Hz, IH), 8.70-8.75 (m, IH), 13.57 
(br s, IH). 

APCIMS m/z: [35C1M-1-H1+ 411, [37C1M-1-H]+ 413. 
MM- 219-225 °C. . . 

Lmmm2 i 5] 

3— ^nn— N- [4- (2 — >^y/^) —5— (}i°VZ^>'— 2—4 ^1^:^/1-^='^ 
r-7—;v-2-4;v\ yf^)V':y-A-')3}VT!^^^% K (ih^<i^2 1 5) 

(348 mg, 2.22 mmol) ^^V^, ^h^^ 1 8 6 (300 mg, 1.11 mmol) -^^hUt^ih^ 
#12 1 5 (452 mg, 99%) ^^M'^mi^t bT#fCo 

iH NMR (DMSO-de, 8 ppm): 6.64 (dd, J = 1.6, 3.5 Hz, IH), 7.46 (d, J = 3.5 Hz, IH), 

7.65- 7.74 (m, IH), 7.73 (d, J = 1.6 Hz, IH), 7.78 (d, J = 4.9 Hz, IH), 8.06-8.17 (m, 
2H), 8.72 (d, J = 4.9 Hz, IH), 8.72-8.76 (m, IH), 8.84 (s, .lH), 13.57 (br s, IH). 
APCIMS m/z: [35ClM-«-H]+ 411, [3VC1M+H]+ 413. 

Mt^-'- 206-207 °C. 

immm 2 i e ] 

2, 6 -i^^ nu-N- [4- (2-:7y/V) - 5- (fc° y v'^'- 2 --T 
/l^) ^ry— /V-2-^7V] ii°V i^l^-4-^/V7^^^^ K (i\:.^^2 1 6) 
MMMl 8 7 tW\U\^'LX. 4 y:=^=^^>'m<Di^t>^K2, 6-i^^uX24 V 

(424 mg, 2.22 mmol) ^ffiV\ ih'^mi ^ Q (300 mg, 1.11 mmol) t^hM 
m^t^m2 1 6 (402mg, 81%) Sr^^fe@#:^ UT^ifCo 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.6, 3.5 Hz, IH), 7.48 (d, J = 0.5 Hz, IH), 

7.66- 7.72 (m, IH), 7.74 (d, J = 0.5 Hz, IH), 8.05-8.15 (m, 2H), 8.19 (s, 2H), 
8.69-8.75 (m, IH), 13.59 (br s, IH). 

APCIMS m/z: [ssCPSCl M+H3+ 445, psci 37C1M-I-H]+ 447. 
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W.'^'- 254-258 °C. 

immm 2 1 ? d _ 

N- [4- (2— ^y/V) - 5— in']) i>^^—2-4/^:b/^:^=-/l^) ^T>/— /l^-2 
-^/V] -2- [N- (2-7« h'^iy^^f-Zl^) -N-7«^/VT5: 7] \i°Vi^:y-4- 
:;&/V7}?=3ff-5 K (it^!^2 1 7) 

^M^Jl 8 7 <t!|WI«(^bT. -f y — ^i^^-m^T^ftt^f? (c:2- [N- (2-/ b^^^^ 
^^/V) -N - ^ ^/l^T 5 7] t" y 4 (465 mg, 2.22 mmol) ^ 

fflV\ {b-^it^l 8 6 (300 mg, l.ll.mmol) ^>hW:niit^^2 1 7 (273 mg, 59%) 

iH NMR (CDCls, 5 ppm): 3.17 (s, 3H), 3.34 (s, 3H), 3.61 (t, J = 5.4 Hz, 2H), 3.82 (t, 
J = 5.4 Hz, 2H), 6.56 (dd, J = 1.9, 3.8 Hz, IH), 6.91 (d, J = 5.1 Hz, IH), 7.04-7-08 
(m, IH), 7.50 (ddd, J = 1.6, 4.9, 7.3 Hz, IH), 7.54 (d, J = 1.9 Hz, IH), 7.90 (ddd, J = 
1.6, 7.3, 7.8 Hz, IH), 7.91 (d, J = 3.8 Hz, IH), 8.21 (d, J = 7.8 Hz, lH), 8.29 (d, J = 
5.1 Hz, IH), 8.75 (dd, J = 1.6, 4.9 Hz, IH). 
APCIMS m/z: lM-t-Hl+464. 
Mj^' 114-117 "C. . 

mMm 2 1 8 D 

N- [4— (2— :7y>'^) -5— (Ifyv?^'— 2 f/U:fy/U:^:=:^;]y) ^T)/— /V- 2 

—r^i^] - 2 - 1"^ y t° y t^^^- 4 -;^/i^5^'=3f i^ ^ k Wb-a-i^ 2 i s ) 
mmmi s 7 ^mm\^vx.-^y=^=^^:^mcoi-^io'oiz2-}^°^Viy/ t-y v?:x- 

4-:*/P^V^ (456 mg, 2.22 mmol) ^m^^. ^h-^^ 1 8 6 (300 mg, 1.11 mmol) 
^^b^lB-fb-^^ 2 1 8 (300 mg, 59%) ^mn^^mi^t bT#fCo 
m NMR (CDCla, 8 ppm): 1.50-1.82 (m, 6H), 3.53-3.80 (m, 4H), 6.55 (dd, J = 1.9, 
3.8 Hz, IH), 6.88 (d, J = 5.1 Hz, IH), 7.14 (s, IH), 7.50 (ddd, J = 1.4, 4.9, 7.8 Hz, 
IH), 7.52 (dd, J = 0.5, 1.9 Hz, IH), 7.90 (ddd, J = 1.9, 7.8, 7.8 Hz, IH), 7.90 (dd, J = 
0.5, 3.8 Hz, IH), 8.21 (ddd, J = 0.8, 1.4, 7.8 Hz, IH), 8.29 (d, J = 5.1 Hz, IH), 8.75 
(ddd, J = 0.8, 1.9, 4.9 Hz, IH), 9.97 (br s, IH). 
APCIMS m/z: [M+H]+ 460. 
mM.' 136-141 °C. 

mmm 219: 

N- [4- (2— :7y/^) -5- (fy i;?>'-2-^/v;^7/v/j^^^/i') ^r:/— /v-2 
— T/v] - 2 -^/V/Jn y y fc° y 4 -;^;/v#=¥i^ 5: K iit^m 2 r 9 ) 

4 (461 mg, 2.22 mmol) SrfflV^, 'ft^'^i^ 1 8 6 (300 mg, 1.11 mmol) 
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■^^hmt^^\^^^ 2 1 9 (233 mg, 45%). ^mM'&mi^t UX#fCo 
iH NMR (CDCI3, 5 ppm): 3.59-3.67 (m, 4H), 3.79-3.87 (m, 4H), 6.57 (dd, J = 1.6, 
3.5 Hz, IH), 7.04 (d, J = 4.6 Hz, IH), 7.21 (s, IH), 7.52 (dd, J = 4.9, 7.6 Hz, IH), 
7.56 (d, J = 1.6 Hz, IH), 7.92 (ddd, J = 1.9, 7.6, 7.8 Hz," IH), 7.95 (d, J = 3.5 Hz, IH), 
8.22 (d, J = 7.8 Hz, IH), 8.35 (d, J = 4.6 Hz, IH), 8.76 (dd, J = 1.9,. 4.9 Hz, IH). 
APCIMS m/z: [M-i-H]+ 462. 
216-217 °C 
LMIMm 2 2 0] 

N- [4— (2-:7y/^) -5- (t:°y v^>'-2 — { /U^ /l-:^:=-/U) ^T^^— 7^-2 

^ (394 mg, 2.22 mmol) ^.^V\ -fb-^fe 1 8 6 (300 mg, 1.11 mmol) t^hMW^ih 

2 2 0 (252 mg, 60%) ^WkM^^Wii^t bT#fCo 
iH NMR (DMSO-de, 5 ppm): 6.65 (dd, J = 1.9, 3.5 Hz, iH), 7.48 (d, J = 3.5 Hz, IH), 
7.62 (dd, J = 5.1, 8.1 Hz, IH), 7.66-7.73 (m, IH), 7.73 (d, J = 1.9 Hz, IH), 8.05-8.14 
(m, 2H), 8.50 (ddd, J = 1.4, 2.2, 8.1 Hz, IH), 8.71-8.75 (m, IH), 8.83 (dd, J = 1.4, 
5.1 Hz, IH), 9.28 (d, J = 2.2 Hz, IH), 13.43 (br s, IH). 
APCIMS m/z: [M+Hl+377. 

mmm 221] ■ 

N- [4— (2-:7y/v) - 5- (}^°Vi^^^-2-4/i':^/i^^=^M ^ry'— /v-2 
-^/v] — 2 y v^^-- 3 -^/i^Ti^^-^ ^ K Ut^m 2 2 1) 

mmm is? trnmi^vx^ 4 y:=-=i^iym(Di-^t>^ ^^2 - 

(303 mg, 2.22 mmol) ^fflV^, -ft-a-^l^ 1 8 6 (300 mg, 1.11 mmol) ^^hUn^it^ 
m2 2 1 (316 mg, 73%) ^'^^^mW-t LT#fCo 

iH NMR (DMSO-de, 6 ppm): 2.63 (s, 3H), 6.63 (dd, J = 1.9, 3.5 Hz, IH), 7.38 (dd, J 
= 4.9, 7.8 Hz, IH), 7.44 (dd, J = 0.8, 3.5 Hz, IH), 7.65-7.73 (m IH), 7.71 (dd, J = 0.8, 
1.9 Hz, IH), 8.04-8.14 (m, 2H), 8.05 (dd, J = 1.6, 7.8 Hz, IH), 8.61 (dd, J = 1.6, 4.9 
Hz, IH), 8.71-8.75 (m IH), 12.67 (br s, iH). 
APCIMS m/z: [M-<-H]+391. 
186-187 °C, 
C^MM2 2 2] 

N- [4— (2-:7y/V) - 5- (fc-y V5V-2 — < =f-T^/—)V-2 
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(303 mg, 2.22 mmol) trffi V^, ^t^m^ 1 8 6 (300 mg, 1.11 mmol) fe.^lB'ft:'^ . 
2 2 2 (326 mg, 75%) ^^M-^mi^t LT#/Co 
iH NMR (DMSO-de, 6 ppm): 2.58 (s, 3H), 6.64 (dd, J = 1.6, 3.5 Hz, IH), 7.46 (d, J = 
7.8 Hz, IH), 7.46 (dd, J = 0.8, 3.5 Hz, IH), 7.65-7.74 (m, IH), 7.72 (dd, J = 0.8, 1.6 
Hz, IH), 8.04-8.13 (m, 2H), 8.38 (dd, J = 2.4, 7.8 Hz, IH), 8.69-8.74 (m, IH), 9.17 
(d, J = 2.4 Hz, IH), 13.31 (br s, IH). 
APCIMS m/z: [M-t-H]+ 391. 
mM.- 210-215 °C. 

mmw'i 2 2 3] 

N- [4- (2-:7i;/l/) -5— (t°yv?>'-2 — f/l^:iJ/l^:^=^M ^TV^^/l-- 2 
— f/V] -5-?^^7l^\f])i^ly-3-:^/l^:^^-^KV ('fb'^#)2 2 3) 

(303 mg, 2.22 mmol) ^fflV^, 'fb'^^I 1 8 6 (300 mg, 1.11 mmol) -^^h^m^t^ 
m2 2 3 (391 mg, 90%) ^WkM-^mi^t bTttfdo . 

iH NMR (DMSO-de, 5 ppm): 2.41 (s, 3H), 6.64 (dd, J = 1.9, 3.5 Hz, IH), 7.46 (dd, J 
= 0.8, 3.5 Hz, IH), 7.65-7.75 (m, IH), 7.73 (dd, J = 0.8, 1.9 Hz, IH), 8.05-8.14 (m, 
2H), 8.33 (dd, J = 1.4, 1.9 Hz, IH), 8.67 (d, J = 1.4 Hz, IH), 8.70-8.73 (m, IH), 9.08 
(d, J = 1.9 Hz, IH), 13.35 (br s, IH). 
APCIMS m/z: [M-»-H]+ 391. 
M.-^.: 245-248 °C. 
[**M2 2 4] 

N- [4- (2-:7iJ/v) -5 - (t°p v^v- 2 --f 7V;^/v^^^/v) ^TyWv-2 
— T/l/] -2, 6 b^v-t-y v^^-- 3 -;^7/l^/J^^=¥1^5: F (it^^2 24) 

(405 mg, 2.22 mmol) ^fflV^, 'fb-g-^i^ 1 8 6 (300 mg, 1.11 mmol) ^^hUW. 
i\l^S^2 2A (484 mg, 100%) UT^fCc 

iH NMR (DMSO-de, 8 ppm): 3.97 (s, 3H), 4.09 (s, 3H), 6.58 (d, J = 8.6 Hz, IH), 
6.63 (dd, J = 1.9, 3.2 Hz IH), 7.45 (d, J = 3.2 Hz, IH), 7.64-7.71 (m, IH), 7.71 (d, J 
= 1.9 Hz, IH), 8.03-8.12 (m, 2H), 8.18 (d, J = 8.6 Hz, IH), 8.69-8.73 (m, IH), 11.97 
(br s, IH). 

APCIMS m/z: [M-l-H]+437. 
mM.'- 201-202 X>. 
C^»J2 2 5] 

2-^nn-T>i- [4- (2-:7y/V) -5- (if U v'^'- 2 — f /l^;!&/^)iJ^':=^/W) f- 
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rV—;\y- 2 — r /V] ^ P 5 -;>57/v^>i^ 5 K ({b^fe 2 2 5) 

^SfeMl 8 7 IHitfeiLT. y=^=t5=-V^Oft^«9 131 6 -j^ n n - n^^'^ 
(3.48 mg, 2.22 mmol) ^>^V\ 'fl::'$>i|^ 1 8 6 (300 mg, 1.11 mmol) ;&^b^lB'ft:^ 
f^2 2 5 (298mg, 65%) ^^^^Hf^js:^ bT#/c:o " 

iH NMR (DMSO-de, 5 ppm): 6.64 (dd, J = 1.6, 3.2 Hz, IH), 7.47 (d, J = 3.2 Hz, IH), 

7.65- 7.74 (m, IH), 7.72 (d, J = 1.6 Hz, IH), 7.76 (d, J = 8.4 Hz, IH), 8.04-8.14 (m, 
2H), 8.52 (dd, J = 2.4, 8.4 Hz, IH), 8.70-8.74 (m, IH), 9.12 (d, J = 2.4 Hz, IH), 
13.47 (br s, IH). 

M: 136-138 °C. 
Cll»!l2 2 6] 

[4- (2-:7y/V) —5 - -J'^y- 2.—^ fVi!^=-;V) ^ 
T9—;V- 2 — r /l^] t:° y v?^- 3 -:5^7/^^K^i^ 5 K (-ftl^^l 2 2 6) 

(446 mg, 2.22 mmol) ^>^V>, 'fti'^^ 1 8 6 (300 mg, 1.11 mmol) 'b^h^W^:.'^ 
%2 2 6 (303 mg, 60%) Sr^ll^ia#:i! UT#fCo 

iR NMR (DMSO-de, 5 ppm): 6.65 (dd, J = 1.9, 3.8 Hz, IH), 7.48 (dd, J = 0.8, 3.8 Hz, 
IH), 7.65-7.72 (m, IH), 7.73 (dd, J = 0.8, 1.9 Hz, IH), 8.06-8.15 (m, 2H), 8.71-8.77 
(m, IH), 8.75 (dd, J = 1.9, 2.2 Hz, IH), 8.97 (d, J = 2.2 Hz, IH), 9.22 (d, J = 1.9 Hz, 
IH), 13.46 (br s, IH). 

APCIMS m/z: [79BrM+H]+ 455, [8iBrM+H]+ 457. 

Si-^.: 259-262 °C. . , ^ 

mmm 227] 

N- [4- (2-:7ij/l/) - 5- (t°y v^^^- 2 --f /l^:5?7/^/Kc^/V) 

m (274 mg, 2.22 mmol) ^ffiV^, -fti'^i^ 1 8 6 (300 mg, 1.11 mmol) d^b^lB'fb 

2 2 7 (275 mg, 90%) ^mM-^m^t bT#fc„ 
iH NMR (DMSO-d6, 8 ppm): 6.66 (dd, J = 1.9, 3.5 Hz, IH), 7.51 (d, J = 3.5 Hz, IH), 

7.66- 7.73 (m, IH), 7.75 (d, J = 1.9 Hz, IH), 8.05-8.16 (m, 2H), 8.30 (dd, J = 2.4, 5.4 
Hz, IH), 8.71-8.77 (m, IH), 9.56 (dd, J = 1.1, 5.4 Hz, IH), 9.78 (dd, J = 1.1, 2.4 Hz, 
IH), 13.73 (br s, IH). 

APCIMS m/z: [M+Hl+378. 
MM.- 270-274 t:. 
mMm2 2 8] 
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N- [4- (2-:7y/^) - 5- (t°y Syly- 2 ;V-^;V:>^:=-/V) 2 
-■^;y\ -2-^^/Vfy K ('fli'^i^ 2 2 8 ) 

it^^l 8 6 (50.0 mg, 0.18 mmol) ^ DMF (0.9 mL) t^^^|?U >K?^T. 
y-^n tVV^^/t'T 5: >^ (0.0500 mL, 0.270 mmol) *5 JrU^v^Virix;;?. (Synthesis) . 
p.720 (2002 #) (3:|5«c(^:^fe-e#btt^ Q.5mol/L 2 ^/Vt:° y ^ 5 • 

h y 5 DMF WW. (0.560 mL, 0.280 mmol) *3 j; PyBOP 

(144 mg, 0.280 mmol) $r*P;tT. 50°C^^ 2 0#rHm# bfco KJ^i^M^^l^f-. -^tL-^^ 
tL|Rl*(Dv?-f y^'in t;VP-:3^^/VT 5, 2 - y ^/Vt°y 5 ■i:^^^- 5 -;^7/^;KV^ b 3 

^\^^fh^fiW\-A(D-J^ y :/n tvv^^/i-r 5: 2 -y ^/i-t:° y ^ 5 -^;v 
i^iym. V y ^^/VT ^ >^*i::J3j:tJ«PyBOP ^M^X. soTCX 1.5 BtF^l^^bfCo Si^;: 

m-^m^m^\^. 7k^Mx.xm\^\^fcmw-^mM\^f:Lo '^hfitz.mw-^^yv^^;^:^ 

'7J>^^n^V^'7-y-(— (^na/}^/VJ>. : y ^y— /V=30 : 1) "effr^-f^ - ^ f^:<fc 
9. ^IE'ft:-^i^2 2 8 (66.9 mg, 95%) ^gi^^-feSfB ^ LT#fCo ^V^-e^ I^^O 
■^m^m^M-i'^t\Z.^V)-^^flf^^\:,^S^2 2S^^t>^X (14.3 g). ^IPfiMiJfgT 

-^^ :x.^ /'-/vtTi^cDU-^mm: (4:1, 1.80 L) \z.mm\^f^o n^fhfz.mm^^U'^ 
ximi.. WW \^fd^^B^mm:r^ TO^fb-a^^ 228 (11.3 g, 

1151^79%) ^#fCo 

iH NMR (DMSO-de, S ppm): 2.73 (s, 3H), 6.65 (dd, J = 1.6, 3.5 Hz, IH), 7.50 (dd, J 
= 0.8, 3.5 Hz, IH), 7.66-7.73 (m, IH), 7.74 (dd, J = 0.8, 1.6 Hz, IH), 8.05-8.15 (m, 
2H), 8.70-8.75 (m, IH), 9.32 (s, 2H), 13.51 (br s, IH). 
APCIMS m/z: [M+H]+ 392. 
m^^^' 255-265 °C (5^«?) . 

mmm2 2 9] 

2 --yy ny^n tvv-N- [4- (2-:7y/v) -5- (t°yiy:x-2 — f/v;^/v# 
^/v) ^ry^— /v- 2 — f /V] t-y 5 -;;i;/p#>-y-?- K ({b-a^^^ 2 2 9 ) 

mmm 2 2 8 lu^^ci u-c. 2 -y ^/vt°y 5: v^^- 5 -;;^7/V'^'>'^ h y ::n^/vr 

^i/i&(30ftt>t)}^^^^'-fee/;=^ (Synthesis). p.720 (2002 <^) {c:|B4fe(D:^&T'#6)tb 
§ O.SmoUL 2 - iXiJ^ n T'n tf/Vt" ]) ^ -Jl^- 5 - /V:^^ h ]) :r.^;VT ^ ^Ife 
(DTHMFrnW. (4.86 mL, 2.43 mmol) ^ffiV^, -fb-a^i^ 1 8 6 (200 mg, 0.57 mmol) 
:d^ej^fB'fb^%2 2 9 (217mg, 96%) ^^MfeHft:^ U-C#fCo 
iH NMR (DMSO-de, 5 ppm): 1.09-1.24 (m, 4H), 2.27-2.39 (m, IH), 6.64 (dd, J = 1.6, 
3.5 Hz, IH), 7.49 (d, J = 3.5 Hz, IH), 7.65-7.73 (m, IH), 7.73 (d, J = 1.6 Hz, IH), 
8.04-8.15 (m, 2H), 8.70-8.75 (m, IH), 9.26 (s, 2H). 
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APOIMS m/z: [M+Hl+418. 
MM,- 150-154 X^. 

N- [4- (2-7!; /i^) - 5— (f!; i/i^- 2 ^ry— /W- 2 

-4/1-1 -5-7«^/^t"'7>^>'-2-:;?7/V'^>f-5: K (^^-^^2 3 0) 
MMm 1 8 7 tmm^VX.-< y=^=^^:^m:(Di^i:)>0 it 5 - ^^/V-t°7v^^- 2 - 
(186 mg, 1.34 mnxol) ^m^\ it-^^ 1 8 6 (250 mg, 0.67 mmol) A> 
hMn^ih^^2 3 0 (284 mg, 100%) ^^^^M-^^i^ t l^X'^^tCo 
iH NMR (DMSO-de, 5 ppm): 2.65 (s, 3H), 6.63 (dd, J = 1.6, 3.2 Hz, IH), 7.41 (d, J = 
3.2 Hz, IH), 7.66-7.74 (m, IH), 7.71 (d, J = 1.6 Hz, IH), 8.07-8.14 (m, 2H), 
8.69-8.74 (m, IH), 8.75 (s, IH), 9.22 (s, IH), 12.94 (br s, IH). 
APCIMS m/z: [M-I-H3+ 392. 
mM.' 208-209 

immm 231] 

N- [4- (2-:7y/v) - 5— i^>'- 2—^/1-:^ ^ryWv-2 
-^7V] -2-;t-^y-l, 2— v^t Knt-y v?i/-4-:;^;/v#^f-^ K (4h^m2 
31) 

ih-^^0 2 1 3 (912 mg, 1.78 mmol) ^ h !) :7/V:^n@^^ (3.6 mL) tC^jl^L. ^ 

7 y — f-6 r ^ jc: j; Ki.mmt^m 231 (469 mg, 67%) ^mn^mw-t uT#fco 

iH NMR (DMSO-de, 5 ppm): 6.64 (dd, J = 1.9, 3.5 Hz, IH), 6.69 (dd, J = 1.9, 6.8 Hz, 
IH), 7.09 (d, J - 1.9 Hz, IH), 7.46 (d, J = 3.5 Hz, IH), 7.56 (d, J = 6.8 Hz, IH), 
7.65-7.75 (m, IH), 7.73 (d, J = 1.9 Hz, IH), 8.04-8.15 (m, 2H), 8.68-8.77 (m, IH), 
13.27 (br s, IH). 
APCIMS m/z: [M-^H]+ 393. 
m^: 170-180 °C i/jm) . 
C^»!l2 3 2] 

1 — <i/v'/V'-N- [4- (2-:7y/v) -5- i.\f])i:^>'-2-4;v:fy;v-^^;v) 

^ K (ih-^m2 3 2) 

(341 mg, 1.48 mmol) ^^V^, ih^S^l 8 6 (202 mg, 0.740 mmol) :d^?3^|5 
ih-^m 2 3 2 (269 mg, 75%) ^m.n^mW-b bT#fc:o 

iH NMR (DMSO-de, 8 ppm): 5.12 (s, 2H), 6.64 (dd, J = 1.9, 3.5 Hz, IH), 6.78 (dd, J 
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= 1.6, 7.3 Hz, IH), 7.20 (d, J = 1.6 Hz, IH), 7.28-7.41 (m, 5H), 7.45 (dd, J = 0.5, 3.5 
Hz, IH), 7.65-7.74 (m, IH), 7.72 (dd, J = 0.5, 1.9 Hz,' IH), 8.00 (d, J = 7.3 Hz, IH), 
8.04-8.13 (m, 2H), 8.69-8.74 (m, IH), 13.35 (br s, IH). 
APCIMS m/z: [MH-H]+ 483. 
ffii"^: 269-270 °C. 

mmm 233] 

N- [4- (2-:7y/v) -5 - (t°];v?:x-2 — { /i-:fy/vyi^=^/u) ^ry^— /v-2 

K ({t:-^#) 2 8 3) 

#lx (190 mg, 1.24 mmol) ^^V^, {l^-^^I 1 8 6 (168 mg, 0.620 mmol) 7b>h^m 
it^m2 3 3 (233 mg, 92%) ^mM^^mi^t bT#fe:. 

iH NMR (DMSO-de, 5 ppm): 3.54 (s, 3H), 6.64 (dd, J = 1.9, 3.5 Hz, IH), 6.74 (dd, J 
= 2.2, 7.0 Hz, IH), 7.15 (d, J = 2.2 Hz, IH), 7.46 (dd, J = 0.8, 3.5 Hz, IH), 7.65-7.72 
(m, IH), 7.73 (dd, J = 0.8, 1.9 Hz, IH), 7.88 (d, J = 7.0 Hz, IH), 8.04-8.14 (m, 2H), 
8.70-8.74 (m, IH), 13.36 (br s, IH). 
APCIMS m/z: [M-I-HI+ 407. 
M^: 280-285 "C. 
[^Jfe^j2 3 4] 

N- [4- (2-:7])/U) -5- (\i°])i»-2-4/^:fy/^yi^:=^/i^) =^T-/—/V-2 

(0.190 mL, 1.89 mmol) ^m^\ it-^<^ 1 8 6 (300 mg, 1.11 mmol) T^^bUtEit 
2 3 4 (196 mg, 48%) ^^^-feS^:^ LT^fCo 
iH NMR (CDCI3, 8 ppm): 6.57 (dd, J = 1.9, 3.8 Hz, IH), 6.62 (dd, J = 1.9, 3.8 Hz, 
IH), 7.41 (dd, J = 0.8, 3.8 Hz, IH), 7.49 (ddd, J = 1.4, 4.9, 7.6 Hz, IH), 7.56 (dd, J = 
0.8, 1.9 Hz, IH), 7.59 (dd, J = 0.8, 1.9 Hz, IH), 7.89 (ddd, J = 1.9, 7.6, 8.1 Hz, IH), 
7.92 (dd, J = 0.8, 3.8 Hz, IH), 8.19 (ddd, J = 0.8, 1.4, 8.1 Hz, IH), 8.74 (ddd, J = 0.8, 
1.9, 4.9 Hz, IH), 10.11 (br s, IH). 
APCIMS m/z: lM-«-H]+ 366. 
mM.' 184-185 °C. 

C^*M2 3 5] 

5->^^n^-N- [4— (2.-:7y/v.) -5- (fyv?v-2 — ( ;v-jt];v^=:./v) ^ 
ry^—;v- 2 — •^=7>~2 -;^/i-/i^>f- ^ K Ht-^^ 2 3 5) 
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(422 mg, 2.22 mmol) SrffiV>. ^tl-^^l 1 8 6 (300 mg, 1.11 mmol) 
^lE'ftl^^J 2 3 5 (366mg, 75%) ^^iM^mi^t l^Xm^o 

iH NMR (DMSO-de, 8 ppm): 6.63 (dd, J = 1.9, 3.5 Hz, IH), 6.92 (d, J = 3.5 Hz, IH), 
7.45 (dd, J = 0.5, 3.5 Hz, IH), 7.64-7.73 (m, IH), 7.70 (dd, J = 0.5, 1.9 Hz, IH), 7.81 
(d, J = 3.5 Hz, IH), 8.03-8.13 (m, 2H), 8.67-8.72 (m, IH), 13.23 (br s, IH). 
APCIMS m/z: p9BrM+H]+ 444, [8iBrM-HH]+ 446. 
14.-^.: 211-212 °C. 

mmm 236] 

N- [4- (2-7y/v) -5- (t-y e;?^- 2— r/v:^7/i//j<— /1-) ^ry'— /v—2 

/V/J^V^ (347 mg, 2.22 mmol) ^^V^^ 'fti'^i^ 1 8 6 (300 mg, 1.11 mmol) t^h 
^IS-fb^i^ 2 3 6 (334mg, 73%) UT#fcio 

iH NMR (DMSO-de, 8 ppm): 6.65 (dd, J = 1.6, 3.5 Hz, IH), 7.48 (dd, J = 0.5, 1.6 Hz, 
IH), 7.66-7.74 (m, IH), 7.73 (dd, J = 0.5, 1.6 Hz, IH), 7.85 (d, J = 4.1 Hz, IH), 7.98 
(d, J = 4.1 Hz, IH), 8.05-8.14 (m, 2H), 8.69-8.73 (m, IH), 13.72 (br s, IH). 
APCIMS m/z: [M-t-H]+411. 
m^^'- 278-283 x: (^m) . 

mmm 237] 

N- [4- (2-:7y/P) - 5- (t:°y i:^^- 2-^/v;^7/V/3<c:^/^) ^ry'— /^-2 

--f/V] - 3 - ^ 7 2 ^ K (-fk-a-il^ 2 3 7 ) 

(279 mg, 2.22 mmol) ^^V^^ 1 8 6 (300 mg, 1.11 mmol) ■^^b 

mmit-^^ 2 3 7 (377 mg, 90%) ^m^^mi^t UT#fCo 

iH NMR (DMSO-de, 8 ppm): 2.40 (s, 3H), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 6.67 (d, J = 
1.6 Hz, IH), 7.40 (dd, J = 0.5, 3.5 Hz, IH), 7.62-7.72 (m, IH), 7.70 (dd, J = 0.5, 1.9 
Hz, IH), 7.88 (d, J = 1.6 Hz, IH), 8.03-8.11 (m, 2H), 8.69-8.73 (m, IH), 12.87 (br s, 
IH). 

APCIMS m/z: [M+H3+380. 
mM,- 174-176 °C. 

LmMm2 3 8] 

N- [4- (2-:7y/v) -5- (t°yi^;x-2 — f-Ty^^\^~2 
-^/v] :7^:x-3-;^;/V7}?dri^^ K Q^ft^s^z 3 8) 
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(248 mg, 1.89 mmol) S 6 (300 mg, 1.11 mmol) t^hWMit-^ 

2 3 8 (241 mg, 59%) ^mM'^m^t X^X'i^f^o 
iH NMR (DMSO-de, 5 ppm): 6.63 (dd, J = 1.6, 3.2 Hz, IH), 7.14 (d, J = 1.9 Hz, IH), 
7.44 (d, J = 3.2 Hz, IH), 7.67 (ddd,. J = 2.3, 4.6, 4.9 Hz, IH), 7.69 (d, J = 1.6 Hz, IH), 
7.87 (dd, J = 1.9, 1.9 Hz, IH), 8.03-8.11 (m, 2H), 8.64-8.68 (m, IH), 8.69 (d, J = 4.6 
Hz, IH), 13.00 (br s, IH). 
APCIMS m/z: [M-i-H]+366. 
. m^^- 187-189 °C. 
[«f?!l 2 3 9] 

N- [4— (2-:7y/v) - 5- {^^d -J'>'—2—^ /v-^jv-^^-jv) ^ry^— 

r/V] -2-^9^/^:7^:/-3->?7/l-/i^'=¥i^^ K ('(^'^^^2 3 9) 

/V/Jf^M (279 mg, 2.22 mmol) ^.ffiV\ -fb-^^I 1 8 6 (300 mg, 1.11 mmol) 
Wmit^m2 3 9 (329mg, 78%) ^^^-feSft:^ LT#fCo 

iH NMR (DMSO-de, 8 ppm): 2.63 (s, 3H), 6.63 (dd, J = 1.6, 3.5 Hz, IH), 7.37 (d, J = 
2.2 Hz, IH), 7.44 (dd, J = 1.0, 3.5 Hz, IH), 7.64-7.75 (m, IH), 7.65 (d, J = 2.2 Hz, 
IH), 7.70 (dd, J= 1.0, 1.6 Hz, IH), 8.03-8.11 (m, 2H), 8.69-8.74 (m, IH), 12.74 (br s, 
IH). 

APCIMS m/z: [M-l-H]+ 380. 
m.^' 183-186 °C. 

[^»!J 2 4 0]- 
N- [4- (2-7y/l-) - 5- (fc:°y v^V- 2 --f /V';^77V/}fc:^/V) ^T^^— /V- 2 
— f/P] -2, 5-v^7^^/V:7y>-— 3 -;;f7/l/;K=3rf-^ K ('fb'^i^ 2 4 0) 

'^—iOjVifs^y'^ (310 mg, 2.22 mmol) ^ffiV^, \ 8 6 (300 mg, 1.11 mmol) 

ti^hmmA\:.'^m 240 (290 mg, 66%) ^mn-^'^w- 1 bT#fci. 

iH NMR (DMSO-d6, 8 ppm): 2.27 (s, 3H), 2.58 (s, 3H), 6.62 (dd, J = 1.9, 3.5 Hz, 
IH), 6.96 (s, IH), 7.44 (dd, J = 0.5, 3.5 Hz, IH), 7.62-7.72 (m, IH), 7.70 (dd, J = 0.5, 
1.9 Hz, IH), 8.03-8.11 (m, 2H), 8.69-8.73 (m, IH), 12.65 (br s, IH). 
APCIMS m/z: lM-»-K!+394. 
mM.' 195-198 "C. 
[^Ji^i2 4 1] 

N- [4- (2-7y/v) -5 - i\i°]}i>i^-2-^;v-fy;v-^=-;v) ^r^— ^i^-2 
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^uV ¥ (0.200 mL, 1.89 mmol) ^fflV^, ih^m 1 8 6 (300 mg, 1.11 mmol) 
b^fE^b-^^ 2 4 1 (357 mg, 84%) ^mM^mPft l^Xm^o 
m NMR (CDCI3, 5 ppm): 6.55 (dd, J = 1.9, 3.5 Hz, IH), 7.16 (dd, J = 4.1, 5.1 Hz, 
IH), 7.49 (ddd, J = 1.1, 4.9, 7.6 Hz, IH), 7.53 (dd, J = 1.1, 1.9 Hz, IH), 7.66 (d, J = 
5.1 Hz, IH), 7.74 (dd, J = 1.1, 3.5 Hz, IH), 7.89 (ddd, J = 1.6, 7.6, 7.6 Hz, IH), 7.92 
(d, J = 4.1 Hz, IH), 8.19 (ddd, J = 0.8, 1.1, 7.6 Hz, IH), 8.75 (ddd, J = 0.8, 1.6, 4.9 
Hz, IH). 

APCIMS m/z: [M+H1+ 382. 
197-199 °C. 
[^JfeM2 4 2] 

N- [4- {2-yV/>) -5- (tryi^>'-2 — f/V:fy/U:^::^j\^) ^T^/—;V-2 

:=:.;V= ^n)) Y (0.240 mg, 1.89 mmol) ^ffiV\ 1 8 6 (300 mg, 1.11 mmol) 

1i^h^mc^m2 A 2 (333mg, 82%) ^^-feSft:^ UT#fCo 

iH NMR (DMS0-d6, 6 ppm): 6.64 (dd, J = 1.9, 3.5 Hz, IH), 7.46 (d, J = 3.5 Hz, IH), 

7.61 (d, J = 1.9 Hz, IH), 7.69 (ddd, J = 2.4, 4.9, 6.5 Hz, IH), 7.72 (d, J = 1.9 Hz, IH), 

8.05-8.15 (m, 2H), 8.72 (d, J = 4.9 Hz, IH), 8.88 (d, J = 1.9 Hz, IH). 

APCIMS m/z: [M-1-H1+ 367. 

M.-^.: 223-230 °C. 

mmm 243] 

N- [4- (2-:7y/l-) - 5- -J^^-2--(^V^?\^i^:=-;V) ^T>/— /l^-2 

/U-3-:fy/U:^:ym (281 mg, 2.22 mmol) ^ffiV^, ih-^mi 8 6 (300 mg, 1.11 
mmol) -fy^^WMit-^^ 2 4 3 (277 m^, 66%) ^mM-^mWt LT#fc:„ 
iH NMR (DMSO-de, 8 ppm): 2.53 (s, 3H), 6.63 (dd, J = 1.6, 3.5 Hz, IH), 6.90 (s, 
IH), 7.42 (dd, J = 0.5, 3.5 Hz, IH), 7.65-7.74 (m, IH), 7.72 (dd, J = 0.5, 1.6 Hz, IH), 
8.04-8.13 (m, 2H), 8.68-8.74 (m, IH), 13.47 (br s, IH). 
APCIMS m/z: [M-HH1+ 381. 
209-213 °C. 

\.mmm2 4 4] 
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N— [4— (2— :7y/v) — 5- (t:°.y 2 — ^yv;;^;/^^'— /v) ^^Tv"— /v— 2 

— r/v] - 1 , 2, 3 --<>-y9=-T^^Ty^— /V- 5 -ti^i^:^^-^ ^ k (fb-^^^ 244) 

UlS^iIl 8 7 i|^^(c:LT. -r y^=i^i/^(^'f-t^3«9(^:i, 2, 3 — ^i^-^^Ti^ 
/V-5-;t//V7j<V®?(399mg, 2.22mmol) ^fflV v {b-^i^ 1 8 6 (300 mg, 1.11 
mmol) A A (400 mg, 83%) bT#fCo 

iH NMR (DMSO-de,. 5 ppm): 6.65 (dd, J = 1.6, 3.2 Hz, IH), 7.48 (dd, J = 0.5, 3.2 Hz, 
IH), 7.66-7.73 (m, IH), 7.74 (dd, J = 0.5, 1.6 Hz, IH), 8.05-8.15 (m, 2H), 8.47 (dd, J 
= 1.6, 8.6 Hz, IH), 8.60 (dd, J = 0.8, 8.6 Hz, IH), 8.72-8.77 (m, IH), 9.56 (dd, J = 
0.8, 1.6 Hz, IH), 13.58 (br s, IH). 
APCIMS m/z: [M-i-Hl+434. 
mM.' 213-218 °C. 

imMm 2 4 5] 

N- [4- (2-:7]J/V) -5- (tfyi^:/-2 — f /V;^;/V7}?:=^/V) ^T>^— /V-2 

— r /v] - 1 ^/v- 1 H-^^i/ h y r:/—;v- e --^/v-^^-^ ^ k 2 

4 5) 

h y T /V- 6 (892 mg, 2.22 mmol) ^ffiV^, ih^m 1 8 6 (300 mg, 

1.11 mmol) 1b^hm:mt-^S^2A 5 (574 mg, 100%) ^mM^mW-h UT#fCo 
iH NMR (DMSO-de, 8 ppm): 4.37 (s, 3H), 6.64 (dd, J = 1.6, 3.5 Hz, IH), 7.46 (d, J = 
3.5 Hz, IH), 7.65-7.74 (m, IH), 7.72 (d, J = 1.6 Hz, IH), 8.03 (d, J = 8.6 Hz, IH), 
8.07-8.13 (m, 2H), 8.29 (dd, J= 1.4, 8.6 Hz, IH), 8.70-8.75 (m, IH), 8.97 (d, J = 1.4 
Hz, IH), 13.38 (br s, IH). 
APCIMS m/z: [M-)-H]+ 431. 
Bl-^.: 230-231 °C. 
[Mmm 2 4 6] 

N- [4- (2-:7y/V) -5- (t°y i;?^-2 -^/l';&/V:?K=/^) 5^T)/— /V-2 
— f/1/] -2— (1-t Ko:3rv^:3i^/^) - 1 — 0'y^:7 5 ^ K 
('fb-a-i^ 2 4 6) 

(Ifetrahedron Letters) , ^38#, p.2311 (1997^) fcfE<fe(D;^fe-t?#G>tb5 2 - 
( 1 - b: Kn ^ai^/V) - l Vi/:7 ^ 5 — :^7/V#:/^ (304 mg, 1.48 mmol) 
^^V^, ih-^mi 8 6 (200 mg, 0.740 mmol) d^fe^fE^b-a-*^ 2 4 6 (303 mg, 89%) 

iH NMR (DMSO-de, 8 ppm): 1.50 (d, J = 6.6 Hz, 3H), 4.89 (dq, J = 5.3, 6.6 Hz, IH), 
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5.63 (d, J = 5.3 Hz, IH), 6.64 (dd, J = 1.6, 3.2 Hz, IH), 6.88. (s, IH), 7.45 (d, J = 3.2 
Hz, IH), 7.65-7.75 (m, IH), 7.72 (d, J = 7.8 Hz, IH), 7.72 (d, J = 1.6 Hz, IH), 
8.07-8.14 (m, 2H), 8.11 (dd, J = 1.6, 7.8 Hz, IH), 8.49 (d, J = 1.6 Hz, IH), 8.70-8.75 
(m, IH), 13.19 (br s, IH). 
APCIMS m/z: [M-l-H]+460. 
Bt"^.: 246-249 °C. 

N- [4- {2-yVM -5- in']) 2--{ 7l^:fy/ly^=^/U) ^T^^/l^— 2 

-^/V] -2 - }^^u^iy-l—p(^/l^:r.^/V) - \ —^^y^/y ^ i^— ^ --^ 

/^7}^>1h 5 K (jk-^^ 2 4 7 ) 

(Ttetrahedron Letters) s H 38 P-2311 H (1997^) i3:iBifeco:^^-e#fetl.S 
2- (1 - t: Kn^sei/- 1 -p< 9=-/k^^/V) - X -^>^^y'7l^— ^ --^o fV^l^"^ 

(260 mg, 1.16 mmol) ^fflV^, \\L^m\^Q (157 mg, 0.580 mmol) ^O^b^lB'fb'^ 
#12 4 7 (274 mg, 100%) ^^^^ia#:^ bT#fc:o 

iH NMR (DMSO-de, 5 ppm): 1.55 (s, 6H), 5.52 (br s, IH), 6.64 (dd, J = 1.6, 3.2 Hz, 
IH), 6.84 (s, IH), 7.45 (d, J = 3.2 Hz, IH), 7.65-7.75 (m, IH), 7.71 (d, J = 8.9 Hz, 
IH), 7.72 (d, J = 1.6 Hz, IH), 8.04-8.12 (m, 2H), 8.09 (dd, J = 1.4, 8.9 Hz, IH), 8.48 
(d, J = 1.4 Hz, IH), 8.69-8.74 (m, IH), 13.19 (br s, IH). 
APCIMS m/z: [Mh-H]+ 474. 
Bt^.: 230-231 °C. 

mMm 2 4 8] 

N- [4- (2-:7y/i/) - 5- iX^) ^^iy—2-^ ^ry'— /k-2 
— f/v] :7n [2, 3-b3 t°P 5 -:*7i//3^'=3^f-5 K iit^m2 4 8) 

(Tetrahedron Letters) . ^35^. p.9355 (1994^) KmM<D^'l^'^i^htl^:^ ^ 
[2, 3-b] \1'V 5-:^jU7r^>'m (178 mg, 1.08 mmol) ^fflV^, jt^^ 1 

8 6 (200 mg, 0.540 mmol) Cj^^lB'ft^'^^ 2 4 8 (209 mg, 93%) ^^H^l^ft: 

iH NMR (DMSO-de, 6 ppm): 6.65 (dd, J = 1.9, 3.5 Hz, IH), 7.21 (d, J = 2.4 Hz, IH), 
7.47 (d, J = 3.5 Hz, IH), 7.65-7.75 (m, IH), 7.73 (d, J = 1.9 Hz, IH), 8.05-8.14 (m, 
2H), 8.28 (d, J = 2.4 Hz, IH), 8.70-8.76 (m, IH), 8.89 (d, J = 1.9 Hz, IH), 9.07 (d, J 
= 1.9 Hz, IH). 
APCIMS m/z: [M-I-HI+ 417. 
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Mj^' 234-235 °C. • . 

IMMM 2 4 9] 

N— [4— (2-7y/V) - 5- (\i°V /^:fy/l^:^=^/ly) ^Ty^V— 2 

71^] 5: V^p^ ^/V ('fk'^i^ 2 4 9) ■ • 

mMin 1 8 8 t mmi^ L-T. mtT±^Jly(DiXt> ^i^^uu (0.450 mL, - 

5.67 mmol) ^^V^. it-^S^ 1 8 6 (300 mg, 1.11 mmol) ■A^h^mit^<^2 4 9 (157 
mg, 43%) ^f^M'^mi^t UT#fCo 

iH NMR (CDCI3, 5 ppm): 3.85 (s, 3H), 6.56 (dd, J = 1.6, 3.2 Hz, IH), 7.44-7.53 (m, 
2H), 7.82-7.93 (m, 2H), 8.19 (d, J = 7.8 Hz, IH), 8.71 (d, J = 4.5 Hz, IH), 8.98 (br s, 
IH). 

APCIMS m/z: [M+H1+ 330. 
[»M2 5 0] 

N- [4- (2-7y/V) - 5- (\l°V 2-4^1^ ^T>^— /V- 2 

— f/v] :357/w^^:/^^^/v ('ft;'a'^2 5 0) 

18 8^ Ur . :^'ft;T^9^/^c^f^t) •? }C n 13 d^^m^/W (0.360 mL, 

3.78 mmol) ^m^^.it^mi 8 6 (300 mg, 1.11 mmol) 7!}^h^mit^m2 5 0 (248 

mg,65%) ^m^^mi^tx^xmco 

m NMR (CDCI3, 5 ppm): 1.30 (t, J = 7.0 Hz, 3H), 4.28 (q, J = 7.0 Hz, 2H), 6.55 (dd, 
J = 1.9, 3.5 Hz, IH), 7.48 (ddd, J = 0.8, 4.6, 7.6 Hz, IH), 7.51 (dd, J = 0.8, 1.9 Hz, 
IH), 7.85 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (ddd, J = 1.9, 7.6, 7.8 Hz, IH), 8.19 (ddd, J 
= 0.8, 0.8, 7,8 Hz, IH), 8.71 (ddd, J = 0.8, 1.9, 4.6 Hz, IH), 9.24 (br s, IH). 
APCIMS m/z: [M+K]+ 344. 
mM.- 158-159 X:. 

mmm 251] 

N- [4- (2-y])/^) - 5- (t;°y>?>'-2 — { ^^T^^— 7^-2 

— r /i^] ;^;/w-^ 5: i^m'^i^ n :7'^/v iih^^ 2 5 1) 

0^m2 dX-m^hn^^h^^y (249 mg, 0.839 mmol) ^ THF (4 mL) i^Mm 
iyi^v':f^y—/\y (0.328 mL, 4.20 mmol) ^M:^X. SOi^mMWVtio SJ^S 

V : il^ai^/i.=2 : 1) XmU-r^ ^ t {e: J; , :^|Ef ti-^ii; 2 5 1 (137 mg, 44%) 

IH NMR (CDCI3, 8 ppm): 1.54-1.90 (m, 2H), 2.04-2.22 (m, 2H), 2.32-2.46 (m, 2H), 
5.01-5.15 (m, IH), 6.57 (dd, J = 1.8, 3.5 Hz, IH), 7.49 (ddd, J = 1.0, 4.8, 7.6 Hz, IH), 
7.54 (d, J = 1.8 Hz, IH), 7.90 (ddd, J = 1.6, 7.6, 7.9 Hz, IH), 7.91 (d, J = 3.5 Hz, IH), 
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8.19 (ddd, J = 0.9, 1.0, 7.9 Hz, IH), 8.72 (ddd, J = 0.9, 1.6, 4.8 Hz, IH). 
APCIMS m/z: [M+H]+ 370. 
mJ^' 152-153 °C. 

mmw^i 2 5 2] 

N- [4- (2-:7yyi^) -5 - 2 — { ^t:/—jv- 2 

-^/V] ;^7/W-^^ n^^^/V ('(^-^^^2 5 2) 

(0.305 mL, 3.37 mmol) ^fflV^, 2 5 ^ ^ {b-^i^ y (200 mg, 0.670 

mmol) ■A^hmW.'lt^0^2 5 2 (87.3 mg, 23%) ^ti^^-feHf^^i: UT#fCo ' 
iH NMR (CDCI3, 8 ppm): 1.55-2.01 (m, 8H), 5.25-5.35 (m, IH), 6.57 (dd, J = 1.6, 
3.5 Hz, IH), 7.49 (ddd, J = 1.2, 4.6, 7.4 Hz, IH), 7.54 (dd, J = 0.7, 1.6 Hz, IH), 7.90 
(ddd, J = 1.7, 7.4, 7.9 Hz, IH), 7.90 (dd, J = 0.7, 3.5 Hz, IH), 8.19 (ddd, J = 1.0, 1.2, 
7.9 Hz, IH), 8.72 (ddd, J = 1.0, 1.7,. 4.6 Hz, IH). 
APCIMS m/z: [M-1-H3+ 384. 
m^' 162-163 V. 

immm 2533 

4— 7^h7t t°^:=^/V=N- [4- (2 — 7y/V) - 5- (\fVi^>-2—4^^ 
:fy;U^:=.;V) =f--r-/^,V-2 f/V] -^fV^^-^—V (^b^^i^ 2 5 3 ) 

HJfeM 2 5 1 ^; LT. -y^ n -f^ y —';V(r)^t> «9 h ^ t Kn tf^ ly- 4 
(0.321 mL, 3.37 mmol) ^fflV^, 2 5 -Tr#6)tL§'fb'g'ii^ y (200 mg, 

0.670 mmol) b^IfB^l^'^^/ 2 5 3 (52.0 rag, 19%) U-C#/Co ' 

iH NMR (CDCI3, 8 ppm): 1.71-1.86 (m, 2H), 1.97-2.09 (m, 2H), 3.51-3.62 (m 2H), 
3.89-4.00 (m, 2H), 5.01-5.12 (m, IH), 6.58 (dd, J = 1.8, 3.5 Hz, IH), 7.50 (ddd, J = 
1.3, 4.8, 7.6 Hz, IH), 7.56 (dd, J = 0.7, 1.8 Hz, IH), 7.91 (d, J = 0.7, 3.5 Hz, IH), 
7.92 (ddd, J = 1.7, 7.6, 7.9 Hz, IH), 8.21 (ddd, J = 0.8, 1.3, 7.9 Hz, IH), 8.72 (ddd, J 
= 0.8, 1.7, 4.8 Hz, IH). 
APCIMS m/z: (M-t-H]+ 400. 
ife^: 144-145 °C 
5 4] 

1 -^^>'vt°'<y v^>'-4— r/^=N- [4- {2--y3;V) -5 - {.yf^)^j>^y-2 

4 /V (581 mg, 5.05 mmol) ^fflV^. ^^^J 2 5 -C^htl^^t^m y (300 mg, 

1.01 mmol) :^>h^mih^¥02 5 4 (167 mg, 40%) ^^M#.@f*^ bT#fc:o 
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iH NMR (DMSO-de, 6 ppm): 1.59-1.74 (m, 2H), 1.87-1.99. (m, 2H), 2.11-2.25 (m, 
2H), 2.19 (s, 3H), 2.59-2.70 (m, 2H), 4.70-4.81 (m, IH), 6.61 (dd, J = 1.6, 3.2 Hz, 
IH), 7.41 (dd, J = 0.5, 3.2 Hz, IH), 7.60-7.70 (m, IH), 7.68 (dd, J = 0.5, 1.6 Hz, IH), 
8.03-8.08 (m, 2H), 8.64-8.69 (m, IH). 
APCIMS m/z: DV[-1-H]+ 413. 
M: 222-225 °C. 

immm 255] 

2 — :7/V^n - 1 - (-^/ly^n^^/ly) =i^^/u=-N— [4 — (2— -7]) JV) — 5 — (t° 
y v'^'- 2 — i jvf} ^Ty^—zV- 2 --f /V] ;:57/W-<-^— h 2 5 5) 

^M^iJ 2 5 1 ,k UT. n :7^^ 7 —;V(Di^ip '0\^1, 3 - i^:7/V::r n :/n 

^<^^-2--:t—;l^ (0.322 mL, 4.21 mmol) ^MV^, #%FiJ 2 5 bHS^ti'^^ y 
(250 mg, 0.841 mmol) t^hUW^it-^^ 2 5 5 (93.2 mg, 28%) ^mM^^W-t b 

iH NMR (CDCls, 8 ppm): 4.56-4.61 (m, 2H), 4.73-4.79 (m, 2H), 5.21-5.43 (m, IH), 
6.58 (dd, J = 1.8, 3.6 Hz, IH), 7.51 (ddd, J = 1.3, 4.8, 7.6 Hz, IH), 7.56 (dd, J = 0.7, 
1.8 Hz, IH), 7.90 (ddd, J = 1.5, 7.6. 8.1 Hz, IH), 7.90 (dd, J = 0.7, 3.6 Hz, IH), 8.22 
(ddd, J = 0.8, 1.3, 8.1 Hz, IH), 8.73 (ddd, J = 0.8, 1.5, 4.8 Hz, IH). 
APCIMS m/z: [M-1-H1+ 394. 
M^: 158-159 °C. 

immm 255] 

N- [4- (2-:7y/i/) -5- {\fV^yiy-2-'^;v:^;v:^^/v) ^TyW^-2 
— fyV] ^7^2J^y ^-4-:5&/V/K=3r-f-5 K {it^%2 5 6) ' 
ih-k^lSQ (100 mg, 0.369 mmol) ^ i> u u ^ 1^ (3.7 mL) Jc:®?^b, 
^ (89.7 mg, 554 mmol) ^m^-X^M^X^ M^X 12 

#Lfc. KJtM^m&TX-m^l^^ #b^^fca'S^THF (3.7 mL) i^^jlfLfCo # 
fetLfc^|R{c:^7l/7]N y >- (0.0484 mL, 554 mmol) ^M^X. ^.UX 2 B#PB^ti# bfCo 

j^/^u-^Y^yy^t^ /V=20:l) t?*tMi-5 r i te: J; «9 . 

TO-fl^-a-^J 2 5 6 (93.9 mg, 66%) ■%:mM'^mW-t bT#fCo 

m NMR (CDCls, 5 ppm): 3.51-3.59 (m, 4H), 3.68-3.75 (m, 4H), 6.58 (dd, J = 1.8, 
3.6 Hz, IH), 7.48 (ddd, J = 1.2, 4.8, 7.6 Hz, IH), 7.55 (d, J = 1.8 Hz, IH), 7.89 (ddd, 
J = 1.7, 7.6, 7.9 Hz, IH), 7.96 (d, J = 3.6 Hz. IH), 8.18 (ddd, J = 0.8, 1.2, 7.9 Hz, 
IH), 8.74 (ddd, J = 0.8, 1.7, 4.8 Hz, IH). 
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APCIMS m/z: [M+Hl+385. 
MM,'- 144-145 °C. 

LMMm 2 5 7] 

N- [4- (2--7!;/V) -5 - (ifV i^l^— 2—^ g^r>^— /V— 2 
-4/^'] \i°^Vi»- 1 K i^t^m 2 5 7) 

#%F!j2 5-e#fefL^'fb'^^y (130 mg, 0.437 mmol) ^ THF (4.4 mL) i^LMW) 
t°-<y>?^- (64.9 mL, 0.656 mmol) ^M:^X^ ^fi^^ 20 bfCo ^J^;^ 

xi-^Y^^^-y (--=3f-f-^/ : f^^rn^/i.=l : 1) -cW^-T 6 ^ ^ (;i i f9 . ^lE'fl^ 
'^i^2 5 7 (66.5 mg, 40%) U-C#/Co 

iH NMR (CDCI3, 8 ppm): 1.57-1.71 (m, 6H), 3.48-8.56 (m, 4H), 6.57 (dd, J = 1.7, 
3.5 Hz, IH), 7.46 (ddd, J = 1.0, 4.6, .7.6 Hz, IH), 7.55 (d, J = 1.7 Hz, IH), 7.88 (ddd, 
J = 1.7, 7.6, 7.9 Hz, IH), 7.94 (d, J = 3.5 Hz, IH), 8.17 (ddd, J = 1.0, 1:1, 7.9 Hz, 
IH), 8.73 (ddd, J = 1.1, 1.7, 4.6 Hz, IH). 
APCIMS m/z: [jVI-t-H]+ 383. 
H^: 182-185 X,. 
[^lfeM2 5 8] 

N- [4- (2-:7!)/V) - 5- (fc°yi>V-2 — i /^-^ J/VT^^-A^) ^ry— /V-2 

-N' — < VZ^xi\£;VWM ('fb-a-i^ 2 5 8 ) 
, 2 5 7 i LT. !) v'^/cOft^ ^9 (21 y :/n fcVVT ^ ^ (0.0900 

mL, 1.01 mmol) ^^V^, 2 5 y (200 mg, 0.670 mmol) 

/J)^fet5IB'fli'a'i^2 5 8 (134mg, 56%) ^tJ^jlfelllft:^ b-C#^Co 
iH NMR (DMSO-de, 5 ppm): 1.51 (d, J = 6.5 Hz, 3H), 3.30 (d, J = 6.5 Hz, 3H), 
3.75-3.87 (m, IH), 6.50 (br d, J = 7.3 Hz, IH), 6.58 (dd, J = 1.9, 3.5 Hz, IH), 7.37 
(dd, J = 0.8, 3.5 Hz, IH), 7.59-7.66 (m, IH), 7.63 (dd, J = 0.8, 1.9 Hz, IH), 7.99-8.08 
(m, 2H), 8.62:8.66 (m, IH), 10.90 (br s, IH). 
APCIMS m/z: CM+Hl+357. 
iil^: 182-186 "C. 

5 9] 

N-tert-:/^7V-N' - [4- il-'y^M -5- {.yf ^) ^J^^ - 2 - ^V-fy ;Vm 

^/v) ^rv—fv- 2—-c/i^i mm at^^ 259) 

25 7 t UT.. V i^l^(Di^t> «9 iz. tert-^T^^/Wr ^ >'(0.130 mL, 

1.26 mmol) ?^fflV^. ##^J 2 5 -CWbtLS^b-^i^y (250 mg, 0.840 mmol) /O^b 
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23 9 (187 mg, 46%) ^^M-^mi^t bT#fCo 
iH NMR (DMSO-de, 8 ppm): 1.33 (s, 9H), 6.49 (br s, IH), 6.59 (dd, J = 1.9, 3.5 Hz, 
IH), 7.40 (dd, J = 0.8, 3.5 Hz, IH), 7.59-7.62 (m, IH), 7.65 (dd, J = 0.8, 1.9 Hz, IH), 
8.00-8.09 (m, 2H), 8.65-8.69 (m, IH), 10.71 (br s, IH). " 
APCIMS m/z: [M-t-H]+ 371. 
Bi^^: 123-124 °C. 

2 6 0], 

N- [4- (2-7 1)71/) - 5- (.fy 2 -'l'/l-:;^7/V/}^'~/V) ^TyWl/-2 

-4/^1 -N' - (2-7« h^iy^^/V) mm (it-^m2 6 0) 

mMm2 5 7 i: 1^^(31 UT. t°-^y i^ly(Di'^t>'0 i-2 - ^ hdr-^^rc^/l^T^ 
(0.0790 mL, 1.01 mmol) ^ffiV^, 2 5 "Ctt fb-^^I y (200 mg, 0.670 

mmol) ■d^Sbmmit^^2 6 O (142 mg, 57%) ^mM^^mi^t UT#fCo 
iH NMR (DMSO-d6, 8 ppm): 3.27-3.38 (m, 2H), 3.29 (s, 3H), 3.42 (t, J = 4.9 Hz, 
2H), 6.59 (dd, J = 1.9, 3.5 Hz, IH), 6.74 (t, J = 5.4 Hz, IH), 7.38 (dd, J = 0.5, 3.5 Hz, 
IH), 7.59-7.66 (m, IH), 7.63 (dd, J = 0.5, 1.9 Hz, IH), 8.00-8.09 (m, 2H), 8.01-8.07 
(m, IH), 11.09 (br s, IH). 
APCIMS m/z: [M-t-H]+373. 
MM' 150-151 x:. 

mmm 2 e i ] 

N- [4- (2—'y])M - 5- (\i°V 2--( /u:fy/U7iK;=./]y) ^f-Ty'—yu— 2 

-N' - (3-7< V^^^~^u\f;V) mm {^t^^2 6 1) 

(0.102 mL, 1.01 mmol) ^ffiV^, ##^[| 2 5 '(zA%hfl^\Y.-^^y (200 mg, 0.670 
mmol) t^hmt^\Y.^^2Q \ (145mg, 56%) ^f^^^^-felllft:^! UTtffCo 
iH NMR (DMSO-de, 8 ppm): 1.65-1.76 (m, 2H), 3.17-3.26 (m, 2H), 3.25 (s, 3H), 
3.37 (t, J = 6.2 Hz, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.67 (t, J = 6.3 Hz, IH), 7.38 
(dd, J = 0.8, 3.2 Hz, IH), 7.59-7.66 (m, IH), 7,63 (dd, J = 0.8, 1.6 Hz, IH), 7.99-8.08 
(m 2H), 8.62-8.66 (m, IH), 11.18 (br s, IH). 
APCIMS m/z: [M-HH]+387. 
M^: 169-170 °C. 

\Mm^\2 6 2] 

2— iJ^nn— N- [4- (2— :7y/v) -5 - (fyi^V-2 — i'/V;*/V/}?=./V) ^ 
r9—;V-2-^;V\ T-fe hT^ K i\\L-^m2 6 2) 
'fb'^i^lSa (0.900 g, 2.42 mmol) ^ THF (10 mL) \ZMU\^. 7K?^T. N, N 
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- i^yi ^jvr 5: / t° y (29.6 mg, 0.242 mmol) , h y :^^/VT 5 (0.740 mL, 
5.32 mmol) ^^XJ-^ n u Tir^/^= iJ^ n y K (0.390 mL, 4.84 mmol) ^;!JPx.-C^ 
•mMr<2 2 B#rpm#b:rco ^ ^(c:, ^^i^T^ ^i^i^^^e: h y cii^/vr $ >- (0.740 mL, 5.32 
mmol) *D j:I>'^nnT-fe^/V=i5^n y K (0.390 mL, '4.84 mmol) ^;!jp^T. 

bfc:[l|#:^it^bfcio #feti;^^llIf*^v'y;^<5^Vv;^7^A^n-^ h^^^:^^— (-^=3ri^ 

>- : mm^f-/^=2 : 1) ^ J; ^9 . mmt^^ 2 6 2 (0.810 g, 96%) 

m NMR (CDCI3, 5 ppm): 4.80 (s, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH), 7.49 (ddd, J = 
1.1, 4.6, 7.6 Hz, IH), 7.55 (dd, J = 0.8, 1.6 Hz, IH), 7.85 (dd, J = 0.8, 3.5 Hz, IH), 
7.89 (ddd, J = 1.9, 7.6, 8.1 Hz, IH), 8.19 (ddd, J = 1.0, 1.1, 8.1 Hz, IH), 8.72 (ddd, J 
= 1.0, 1.9, 4.6 Hz, IH), 10.10 (br s, IH). 
APCIMS m/z: [35C1M+H]+ 348, p7ClM+H]+ 350. 
MM' 184-185 °C. 

2->^^n^-N- [4- (2-:7y/V) -5— (H'Vi^l^-Z — {/U^/U:^=-JV) ^ 
/V-2— r/V] T± hT% F (-fb^i^S 6 3) 
mMM2 6 2 tmm^\^X.^nuT±^/\y = i^^nV K(^ftt> «9 ^:I:?^^^T-fe^/^ 
=:7'^ ^ K^ffiV^, it^mi 8 6 (300 mg, 1.11 mmol) t^hUnEit^m 2 6 3 (230 

mg, 72%) ^^mm-^mittvxntco ■ 

IH NMR (CDCI3, 8 ppm): 4.05 is, 2H), 6.56 (dd, J = 1.6, 3.5 Hz, IH), 7.46 (ddd, J = 
1.4, 4.6, 7.6 Hz, IH), 7.52 (dd, J = 0.8, 1.6 Hz, IH), 7.78 (dd, J = 0.8, 3.5 Hz, IH), 
7.89 (ddd, J = 1.9, 7.6, 7.8 Hz, IH), 8.17 (ddd, J = 0.8, 1.4, 7.8 Hz. IH), 8.71 (ddd, J 
= 0.8, 1.6, 4.6 Hz, IH). 

C«^J2 6 4] 

N- [4- (2-:7y/^) -5- (t°yi^:/— 2 — f /u:fy/u:^c=.ju) ^tV—jv—2 
— i;v\ ^/^/J^ y y T-fe h T 5 K iWl^-^m 2 8 4) 

2 6 3 (196 mg, 0.49 mmol) ^ THF (3.3 mL) y V (0.128 

mL, 1.47 mmol) ^;5JP;^T. ^MT* 1 B#^^^ bfdo mm-^WSSr^Xmm\^. #&> 
tbfcaSS:--=¥i^^^T^r h^-c^^-a^^^ (5:1) T^^H^S^i-^ n ^ Je: J; t) . ^IB 
^t^S^2 6 4 (139 mg, 71%) ^^M'^m^i:^ VXm^o 

iH NMR (DMSO-de, 5 ppm): 2.48-2.62 (m, 4H), 3.36 (s, 2H), 3.58-3.64 (m, 4H), 
6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.41 (dd, J = O.S, 3.5 Hz, IH), 7:63-7.70 (m, IH), 7.68 
(dd, J = 0.8, 1.9 Hz, IH), 8.05-8.10 (m, 2H), 8.66-8.70 (m, IH). 



222 



wo 2005/063743 PCT/JP2004/019778 

APCIMS m/z: lM+Hl+399. 
MM,- 170-171 °C. 

, immm 2 6 5] 

2- (cis-2, 6 -i^p^^/^^/Vv^Ni; y) -N- [4- (2--7y/V) -5- 

y 2 — f ^ry— /V- 2 — f /V] Tir b T ^ K (-fb-B-^^^ 2 6 5) 

MMW^l 2 6 4 t lU^i^C LT. ^/l^/tN V ly(DWt> D cis- 2 , 6 - v't^ 
y >'^^V\ -fb-^i^ 2 6 3 C7)f^t> "9 2 6 2 (300 mg, 0.860 mmol) t^hW^ 

IB^fb-a-il^ 2 6 5 (361 mg, 98%) ^.^^^-fej^fe ^ bT#f^o 

iH NMR (DMSO-de, 8 ppm): 1.05 (d, J = 6.3 Hz, 6H), 1.84-1.97 (m, 2H), 2.74-2.82 
(m, 2H), 3.34 (s, 2H), 3.55-3.68 (m, 2H), 6.61 (dd, J = 1.6, 3.5 Hz, IH), 7.40 (d, J = 
3.5 Hz, IH), 7.71-7.79 (m, 2H), 8.03-8.08 (m, 2H), 8.64-8.70 (m, IH). 
APCIMS m/z: DV[-t-H]+427. 
H^: 188-191 
\Mmm 2 6 6] 

N- [4- (2-:7y/V) -5- (lfi;v'^-2 — < ;Vi;^:=~;V) ^T^— /^-2 
— r/V] -2- (4-y^/Vt''-<y v^y) T-fehT5:K iih^m2 7 6) 

mMm2 6 4^|^#{c:LT. ^;^JKy >'(^f<^:b0^e:4-y^/vt°^y v':/^fflv^, 
'fb'^^J 2 6 3 Oft^ 19 t^l'fb'^^ 2 6 2 (300 mg, 0.860 mmol) 2 6 

6 (297mg,84%) ^mM'^^^m t l.Xn±o 

m NMR (DMSO-de, 5 ppm): 0.90 (d, J = 6.1 Hz, 3H), 1.10-1.41 (m, 3H), 1.52-1.63 
(m, 2H), 2.13-2.24 (m, 2H), 2.80-2.90 (m, 2H), 3.33 (s, 2H), 6.62 (dd, J = 1.6, 3.5 Hz, 
IH), 7.41 (d, J = 3.5 Hz, IH), 7.63-7.71 (m, 2H), 8.02-8.11 ,(m, 2H), 8.66-8.70 (m, 
, IH). 

APCIMS m/z: [M+H]+ 411. 
m.^.' 104-106 °C. 
[«M2 6 7] 

N- [4- (2-7y/^) - 5- (t;''y>^>'-2 — f /k:^/v/i?^/v) ^ry—/^- 2 
— T/v] -2- (4-y h^-yii'-<]) i^y) r-fe hr^ K:^®^*^ {^^^^2 e i) 

mMm2 6 4 ^l^il^::LT.^/V/}^l; ly(D\\iz>V)\Z.A-:^ h=3eixt°^y i^^(0.280 
mL, 2.28 mmol) ^fflV^, it^m2 6 3 (300 mg, 0.760 mmol) ;e)^&)^B5'fb'^#;0 
y V —i^ (299 mg, 92%) ^^Jl-feJ^S .i: bT#:^Co # £)tl.fc:7 V — (227 mg, 0.531 
mmol) tr:i^i?'y— (2.3 mL) 4mol/L ^g'fb7j<^(Di^^^^/V'^?^ (0.15 

mL, 0.584 mmol) ^iJU^X, mU-V- 30 i^mmWl^Tco tif fchJ bfcia#:^?i]5l-r^ 
^ {31 J: . mmit^!^ 2 6 7 (187 mg, 76%) ^mM^^Mi t UT#fCo 
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iH NMR (DMSO-de, 8 ppm): 1.62-2.24 (m, 4H), 3.13-3.68, (m, 8H), 4.33 (s, 2H), 
6.65 (dd, J = 1.6, 3.5 Hz, IH), 7.47 (d, J = 3.5 Hz, IH), 7.66-7.74 (m, IH), 7.73 (d, J 
= 1.6 Hz, IH), 8.05-8.15 (m, 2H), 8.68-8.73 (m, IH). 
APCIMS m/z: [M-i-H]+ 427. 

Si^.: 220-232 °C . 
l^mm 2 6 8] 

2- [3- (N, N-v?:r^^/V-;^;/W-^^^/lx) t°^yv?y] -N- [4- (2-7y. 
/!/) - 5 - ( t;° y v^:/- 2 --Y /^;&^^^^^^^) "f-T y"— /V- 2 — f /V] Tir h T 5: K 
i^^:^ ('fk-a-i^ 2 6 8) 

^^/P) y v'^'^ffiV^, -fb-g-ij^ 2 6 3 Of^t? V i^it^!^ 2 6 2 (300 mg, 0.860 

mmol) d^bSIB'fb'^f^f^^y— (426 mg, 100%) ^^^-felg^ ^ UT^fCo #b 
tLfc^y— #: (341 mg, 0.688 mmol) ^^^^5^7— /V (3.4 mL) i^mM'L. 4mo]yLit 
^l^7X*(?5l^min^/V^^^ (0.19 mL, 0.757.mmol) ^;tiqx.T. 12 ^r^l^^ U 

fdo ^if ffl L;^c^^&?tsi-rs ^ J: !9 . mmt-^m 2 6 8 (267 mg, 73%) ^mn 

iH NMR (DMSO-de, 8 ppm): 1.06 (t, J = 7.0 Hz, 3H), 1.17 (t, J = 6.8 Hz, 3H), 
1.43-2.15 (m, 4H), 3.08-3.83 (m, 9H), 4.36 (s, 2H), 6.65 (dd, J = 1.9, 3.5 Hz, IH), 
7.48 (d, J = 3.5 Hz, IH), 7.66-7.77 (m, 2H), 8.05-8.15 (m, 2H), 8.70-8.76 (m, IH). 
APCIMS m/z: [M+H]+496. 
Mt^- 180-185 °C. 
[^JfeM 2 6 9] 

2- (1, 4-v^;^-=3ri^-8-r-r;^t:°^ [4. 5] 'r:^>'-8-4/P) -N- [4 
- (2-:7y/ix) -5- (t;°y v^:/- 2 -^7V;5&/V/J^^::^/v) ^T^— /v-2 — f/i^] 

T± hr^ K iit^^2 6 9) 
miiM2 6 4 i:|^«fc:i.T. ^/l^/}^y lycDiXt^V i^l, 4 - v?:^=arf— 8 -Tif'^ 
[4. 5] 7=>>^t^fflV^, ^t^m2 6 3 C»ft:b «9 \^ih^^2 6 2 (300 mg, 0.860 
mmol) jei^b^|B'fk-a-i^ 2 6 9 (284 mg, 73%) ^^^-feJ^^ ^ bT#fc:„ 
iH NMR (DMSO-de, 8 ppm): 1.62-1.70 (m, 4H), 2.58-2.66 (m, 4ED, 3.39 (s, 2H), 
3.86 (s, 4H), 6.62 (dd, J = 1.6, 3.0 Hz, IH), 7.42 (d, J = 3.0 Hz, IH), 7.64-7.71 (m, 
2H), 8.03-8.10 (m, 2H), 8.67-8.71 (m, IH). 
APCIMS m/z: [M-fH]+455. 
M^: 188-204 "C. 
C^WJ2 7 0] 
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N- [4- (2-:7y/^) ---5- 2 — {/■U:tj/V:^=./U) ^TV'— /V-2 

mMm2 6 4 ^ 111^^3: UT. ^/v:^ V ^^(Df^^v) fz: 4 - y f^y s;?:/ 

(0.390 mL, 2.28 mmol) ^fflV>, 'fk-^i^ 2 6 3 (300 mg, 0.760 mmol) ^^hW^it 
2 7 0 (362 mg, 99%) ^'^^^.-^l^nB t bT^fCo 
iH NMR (DMSO-de, 8 ppm): 1.22-2.01 (m, 14H), 2.16-2.42 (m, 2H), 2.91-3.12 (m, 
3H), 3.39 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.41 (d, J = 3.5 Hz, IH), 7.63-7.71 
(m, 2H), 8.05-8.12 (m, 2H), 8.65-8.70 (m, IH). 
APCIMS m/z: [M+H]+480. 

214-220 °C . . ■ 

mmm 271] 

N- [4- (2-:7y/k) -5- {\f])^J>-2—(/\-:^/v:^=-M ^ry—;v-2 
—Y/v] -2- (4-^;v53^y y fc°<<y v'y) r-fehT^K ^^^^0211) 
mmm2 e 4 tmm^i^x. ^/v/3>y iy(D\\t>y) {ci4-^/v:^y / t°^y 

(391 mg, 2.28 mmol) %;BV^, 'fb'^t; 2 6 3 (800 mg, 0.760 mmol) ;&^fc^|B'fb'a^ 
2 7 1 (349 mg, 95%) ^^^-fer^^B i bT#fCo 
m NMR (DMSO-de, 5 ppm): 1.35-1.63 (m, 2H), 1.63-1.90 (m, 2H), 2.06-2.35 (m, 
3S), 2.35-2.67 (m, IH), 2.79-3.02 (m, 2H), 3.22-3.49 (m, 5H), 3.49-3.73 (m, 4H), 
6.62 (dd, J = 1.6, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 7.63-7.70 (m, 2H), 8.03-8.11 
(m, 2H), 8.66-8.70 (m, IH). 
APCIMS m/z: [M-1-H1+ 482. 
m^.- 149-150 °C. • 

[.•mmm2 7 21 

N- [4- (2 --7])/^) - 5- (t°yv^>'-2 — { ^T^/—lV-2 
-2- (4-7«^7Vt°-<y 1 — f/V) T-febT5K {\\L^m212) 
^»!I2 6 4 irl^l^lclUT. ^)Vi^s^)ly(0\\t>X)\Z. 1 - 7« ^/V 7 >- (0.0960 
mg, 0.870 mmol) ^^V^, \\y^m2 6 3 (DiXt>^ 2 6 2 (100 mg, 0.290 

mmol) ■A^himm^t-^m2 7 2 (128 mg, 100%) ^mM^^^^ t l^XntCo 
m NMR (DMSO-de, 8 ppm): 2.68 (s, 3H), 2.61-3.24 (m, 8H), 3.49 (s, 2H), 6.60-6.64 
(m, IH), 7.40-7.44 (m, IH), 7.63-7.71 (m, 2H), 8.03-8.12 (m, 2H), 8.65-8.71 (m, 
IH). 

APCIMS m/?:: [M-»-H]+412. 
a^: 136-145 t:. 
[^liM2 7 3] 
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2- (4~=i^'^/l-lf^=7i^l^-'l — fyU) -N— [4- (2-:7y/V) - 5- (if V 

MMM 2 6 4 t bT. ^JV-^ V l^(Di^t> «9 (e: 1 -oz^/v t"^^ (0.330 

mg, 2.58 mmol) ^fflV^, 'fb^^ 2 6 3 (7:)'f-^tP «9 f-'fk'^i^ 2 6 2 (300 mg, 0.860 
mmol) ;0^b+lf3'fb^#J2 7 3 (360 mg, 98%) ^^i^^^^fSs^ bT#fCo 
iH NMR (DMSO-de, 6 ppm): 0.99 (t, J = 7.0 Hz, 3H), 2.32 (q, J = 7.0 Hz, 2H), 
2.49-2.60 (m, 4H), 3.21-3.44 (m, 4H), 3.34 (s, 2H), 6.61 (dd, J = 1.9, 4.1 Hz, IH), 
7.41 (d, J = 4.1 Hz, IH), 7.62-7.70 (m, IH), 7.68 (d, J = 1.9 Hz, IH), 8.04-8.10 (m, 
2H), 8.66-8.70 (m, IH). 
APCIMS m/z: [M-fH]+426. 
m.^- 142-144 °C. 
[^W[I2 7 4] 

N- [ 4 - C2 - 7 y - 5 - ( fc;° y 2 — f /l^:^ /U:^:=-/l-) i/— /V- 2 

-^/V] -2- '(4->r yr/nfeVVfe'^^v^^-— 1— T/V) T±hT^ K ('ft:##)2 
7-4) 

MMm 2 6 4 t mU\^ UT. ^/U:^ V XDi^^ «9 1 — { Vfxi \f )V\f:^'7 y^l^ 
(332 mg, 2.58 mmol) ^^V^.-fb-^i^ 2 6 3 cD-Rlt? !9 2 6 2 (300 mg, 0.860 

mmol) ;&^b^lB{t;-^i^2 7 4 (316 mg, 84%) ^g^^H-feilg^ ^ UT#fcio 
iH NMR (DMSO-de, 8 ppm): 0.97 (d, J = 6.5 Hz, 6H), 2.43-2.68 (m, 5H), 3.25-3.36 
(m, 4H), 3.33 (s, 2H), 6.61 (dd, J = 1.9, 3.5 Hz, IH), 7.41 (d, J = 3.5 Hz, IH), 
7.63-7.71 (m, 2H), 8.04-8.09 (m, 2H), 8.66-8.70 (m, IH). 
APCIMS m/z: [M+H]+440. 
it^: 154-155 °C. 
CHJiM 2 7 5] 

2- (4— Tir^^/Vt'^^v'^- 1 — f/l/) — N- [4— {2-y^);V) —5— (t° 

y v?i/- 2 — r/v;^/w^'^/W ^ry— /i/- 2 — r/v] r-t hr^ k {\Y.^m2 7 5) 

^Ii^!l2 6 4 ^IHilJcb-r. ^/V^J^y i/(Df^f5'9 (c:i -T-fe^/l^tf-^^v'V (332 
mg, 2.58 mmol) ^ffiV^, {b-^^ 2 6 3 CD-f-^t? ?9 (d'fti'^^J 2 6 2 (300 mg, 0.860 
mmol) ;5^b^lB'fb'a'tl 2 7 5 (335 mg, 89%) -^^^^^^ h bT^tfCo 
iH NMR (DMSO-de, 8 ppm): 1.99 (s, 3H), 2.53-2.61 (m, 2H), 3.27-3.35 (m, 2H), 
3.40-3.51 (m, 4H), 3.42 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.43 (d, J = 3.5 Hz, 
IH), 7.62-7.71 (m, IH), 7.69 (d, J = 1.9 Hz, IH), 8.05-8.11 (m, 2H), 8.67-8.71 (m, 
IH). 

APCIMS m/z: [iV[-t-Hl+ 440. 
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ffii-^: 170-171 °C. 
LmMm2 7 62 

N- [4- (2-:7VM - 5- (\i°V i^l^-2-4/l^:fyJl^:^^/U) ^TV*— 
-4/1^1 - 2 - (4-:7 3,-/vt:"'^^e;?^^.- i -^/v) r-fe h7^5: K {it^0^2 7 6) 
5IJfe^J'2 6 4 ^|W11^{;ibT. ^/^:e^y >'<^'f-^^'9{-l -:7a:^/l^t°^7v?V (0.40 
mL, 2.58 mmol) ^ffiV\ it-^^ 2 6 3 (7){-^;b "9 ^-{^-^-^1 2 6 2 (300 mg, 0.860 
mmol) t^bmmit^^ 2 7 6 (320 mg, 79%) ^'^^M^^^^b ^ bT#fCo - 
iH NMR (DMSO-de, 8 ppm): 2.66:2.74 (m, 4H), 3.13-3.21 (ra, 4H), 3.43 (s, 2H), 
6.61 (dd, J = 1.9, 3.2 Hz, IH), 6.78 (t, J = 7.6 Hz, IH), 6.94 (d, J = 8.9 Hz, 2H), 7.21 
(dd, J = 7.6, 8.9 Hz, 2H), 7.40 (d, J = 3.2 Hz, IH), 7.62-7.69 (m, 2H), 8.05-8.09 (m, 
2H), 8.66-8.70 (m, IH). 
APCIMS m/z: [M-t-H]+474. 
203-204 "C. 

imMm2 7 7] 

N- [4- (2-:7!J/l-) -5 - (fc°y v'V- 2— r/v:^/^:^^^^/v) g=-Ti/— 
— f/W] -2 - [4- (2-t:°yv?/V) fc'^^v'^'- 1 —f/Vl T-^hT% K 
m.2 7 7) 

mMm 2 6 4 1 ut. ^/v^^js y -^(D^t> ( 2 — 1:° y v?/w) 

:/^fflV^, it-^m2 6 3 (^f^*:) «9 };i'fli'^#J 2 6 2 (300 mg, 0.860 mmol) l^^fe^lB 
ih-^m 2 7 7 (346 mg, 85%) ^^^-fel^fai: b-C#fCo 

iH NMR (DMSO-de, 5 ppm): 2.61-2.69 (m, 4H), 3.43 (s, 2H), 3.49-3.57 (m, 4H), 
6.60-6.70 (m, 2H), 6.82 (d, J = 8.9 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 7.48-7.57 (m, 
IH), 7.63-7.71 (m, 2H), 8.05-8.13 (m, 3H), 8.67-8.72 (m, IH). 
APCIMS m/z: [M-fH]+ 475. 
il^.: 215-218 °C. 

immm 27 si 

N- [4- (2--:7y/i.) - 5- (t"'yi^>'-2 — i ;v:^jv:^z=z/v) ^ry^— /I/-2 

--r/v] -2- [4- (2-fc°y t°-<^v?^^-i— r^v] r-t hr^: k iih 

2 7 8) 

it^m 2 6 2 (300 mg, 0.860 mmol) * THF (5.0 mL) b^ 1 - ( 2 - 

y 5: f-^^ v^^:/ (0.370 mL, 2.58 mmol) ^iMX-X. mM.-V 16 

fco ^ b {el. 1 - ( 2 - y 5: v^i^ (O.370 mL, 2.58 mmol) 
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f^^rc^/V=l : 2) -e«^b. ;^|5'fb^t;2 7 8 (345nig,84%) ^mM^^^^^ntV 

iH NMR (DMSO-de, 8 ppm): 2.55-2.65 (m, 4B0, 3.43 (s, 2H), 3.73-3.82 (m, 4H), 
6.62 (t, J = 4.9 Hz, IH), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 
7.63-7.70 (m, IH), 7.68 (d, J = 1.9 Hz, IH), 8.05-8.10 (m, 2H), 8.36 (d, J = 4.9 Hz, 
2H), 8.67-8.71 (m, IH), 12.60 (br s, IH). 
APCIMS m/z: [M+H]+476. 
gi.^.: 199-200 °C. 

mmm 279] 

N— [4— —5- (t°y v'^^- 2 — 'i'/v;^7/V/J<^/v) ^Tv"— /V— 2 

— f/i^] -2 - [4- (7" h^t Kn t;°^V-4 — f/V). v?:/— 1 — T /V] T 

•fe hT5 K i^h^^2 7 9) 

f^^i^i/ (391 mg, 2.28 mmol) ^fflV\ it^S^2 6 3 (300 mg, 0.760 mmol) 

hm^it-^m 2 7 9 (267 mg, 73%) ^^^^^^ t L-C#fCo 

iH NMR (DMSO-de, 8 ppm): 1.28-1.47 (m, 2H), 1.64-1.76 (m, 2H), 2.22-2.66 (m, 

7H), 3.14-3.42 (m, 6H), 3.82-3.92 (m, 2H), 6.62 (dd, J = 1.6, 3.2 Hz, IH), 7.42 (d, J 

= 3.2 Hz, IH), 7.63-7.71 (m, 2H), 8.02-8.11 (m, 2H), 8.66-8.70 (m, IH). 

APCIMS m/z: [M+Hl+482. 

MM.-- 172-188 °C. 

mmm 2 s o ] 

N- [4- (2-7yyv) -5- (t°y >?>'-2— r/p;^r/i-/K^/i/) ^Ty^—/u-2 

-^/V] -2 - (1 -;^^/v-2-;t=5ry t:°-<^-i;?:/-4 — f/i-) T-fefT5: 
(^li-^% 2 8 0) 

MMm 2 6 4 t mmi^ UT. ^/^7J^ y ^^fZ^i-^ib 19 1 - ^ ^/l— 2 -:^=3f- y 
i^:-^^.^V^, ih-^i^2e, 3 (300 mg, 0.760 mmol) Pj^fB'fb'^J^CO-y y — #: (307 
mg, 95%) ^^^fe^^B ^ bT#fCo y —\if (250 mg, 0.588 mmol) ^ 

/V (2.5 mL) {il^jlfb. 4mol/L :^{k7j<*(Oi^m^ 5^/1-^1^ (0.16 mL, 0.647 

mmol) ^Mx-x. mm.x ^mw^\^f^o ^m\^fz.^w^mM-r^^t\^i:.y). 

nmt-^^!^ 2 8 0 (177 mg, 65%) h L-r^#fCo 

iH NMR (DMSO-d6, 8 ppm): 2.89 (s, 3H), 3.38-3.69 (m, 4H), 3.84-3.90 (m, 2H), 
4.22-4.32 (m, 2H), 6.64 (dd, J = 1.9, 3.5 Hz, IH), 7.48 (d, J = 3.5 Hz, IH), 7.65-7.75 
(m, 2H), 8.05-8.15 (m, 2H), 8.68-8.73 (m, IH). 
APCIMS m/z: [M-i-H3+426. 
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MM.- 170-188 °C. 

immm 2 a i ] 

N— [4— (2-:7!J7V) -5- (tf y v?i/- 2 -^/V:;^;/^^}?;:^/^) 9^T>^ — /V- 2 
-^/V] -2- (1, S-^Ty^y i^V-S-^f/W) T-febT5:K ({^^^2 8 1) 



it^l^ 2 6 3 (Dj-^t) V 2 6 2 (300 mg, 0.860 mmol) t^hW^m'it'^^ 2 8 

1 (288 mg, 83%) ^ti^H^I^H^s t bT#fCo 

m NMR (DMSO-de, 5 ppm): 2.82,-2.90 (m, 2H), 3.07-3.15 (m, 2H), 3.36-3.48 (m, 
2H), 4.11 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 7.62-7.72 
(m, 2H), 8.05-8.12 (m, 2H), 8.67-8.71 (m, IH). 
APCIMS m/z: [M-I-H1+ 401. 
M.'^.'- 153-155 °C. 
[^Ji^ll2 8 2] 

N- [4- (2-:7!J/^) -5- (IfU v^>^- 2— r/V;^7/V/K:=^/V) ^T^— /V-2 
— f/l^] - 2-^;r^/^:^y /T-fe hT^ K i.it'h^2S2) 

2 6 4t bT. ^/]>^ V '^(DiXio y) y 1/ (0.240 mL, 

2.58 mmol) ^fflV^, ftl-a-^^ 2 6 3 (DWt> ^ 2 6 2 (300 mg, 0.86O mmol) 

t-^h^m\:.^^2 2,2 (326mg,92%) ^^^^^^^ LT^tfcio 
iH NMR (DMSO-de, 5 ppm): 2.60-2.69 (m, 4H), 2.78-2.86 (m, 4H), 3.41 (s, 2H), 
6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH), 7.62-7.72 (m, 2H), 8.02-8.10 
(m, 2H), 8.66-8.71 (m, IH). 
APCIMS m/z: [M-i-H]+415. 
m^^-- 148-149 °C. 

mnm 22,2,1 

N- [4— (2-7y7^) -5- (6-7« Y^-yd^) -J-l^- 2—-i )Vif^z=.;V) ^ 

TV^—)V- 2 --i )V\ y 'J:y- 4 -iojvif^^^ % K ('fb-^^^ 2 8 3) 

2-:7'n^-6-7« hdrv't°y>>>' (0.274 mL, 2.23 mmol) ^ THF (1 mL) (^1 
-78°C, T/^=f:^^^T-T?1.58mol/Ln-:7^9^7^y 9^ti7i^(Dn-^=3{--y-V^ 

m. (1.42 mL, 2.23 mmol) ^iP;tT. -78'C-T? 15 :$^ra^#L:^Co .KiS^fi^Yt^-a^^ 9 
8 (200 mg, 0.558 mmol) © THF (2 mL) ^^^?^T ^^-C 1.5 BfM^S^ Ufdo 

f p^it:7K-^gfe^f - wmm.-^ i^^M. x-m,m Lfc:=^. mm^mB^^ u /c„ # e> 

tVfc^S^v^y :*<J^Vl^:*7A:i7n-^ (^=^-ihi/ : S^3z^/V=l : 9) 

-e|t^-r§ r ^ J; «9 s ^IB'ftl-^i^ 2 8 3 (77.0 mg, 34%) %#fCo 
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iH NMR (DMSO-de, 8 ppm): 4.02 (s, 3H), 6.66 (dd, J = 1.7, 3-5 Hz, IH), 7. 15 (d, J = 
8.3 Hz, IH), 7.51 (d, J = 3.5 Hz, IH), 7.74-7.77 (m, 2H), 7.98 (dd, J = 8.3, 8.3 Hz, 
IH), 8.03 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H), 13.49 (br s, IH). 
APCIMS m/z: [M+H]+ 407. ' 

mM.- 247-250 °C. 
LMMm 2 8 4] 

N- [4- (2— ^y/v) - 5- (6-?^^/)y}fVz^:y-2~4/'iy:A/^^==-M f-T 
y'— /I— 2 --f /V] \f^)-J'ly-A--^}Vif^^-^%Y (^b'a^ife2 8 4) 

mMm2 8 3 hWm^X^X^ 2 -:7^t3^- 6 Y^^y\f^) ^J'-^cDWfD'O 
X2^-6 y v'^'^fflV^, it^H^ 9 8 (200 mg, 0.558 mmol) J&^b^tB'fb 

-^ife 2 8 4 (70.0 mg, 32%) tr#:^Co 

iH NMR (DMSO-de, 8 ppm): 2.56 (s, 3H), 6.64 (dd, J = 1.7, 3.6 Hz, IH), 7.44 (d, J = 
3.6 Hz, IH), 7.52-7.55 (m, IH), 7.71 (d, J = 1.7 Hz, IH), 7.89-7.99 (m, 2H), 8.05 (d, 
J = 5.9 Hz, 2H), 8.84 (d, J = 5.9 Hz, 2H), 13.49 (br s, IH). 
APCIMS m/z: [M-»-H]+ 391. 
m^' 238-241 X:. 

immm 2 8 5] 

N- [4- (2-:7!;/v) -5- (6-?i^/V}fV-Jl^-2-4/^:^/l'^^^l-) 
y — /V- 2 - ^ /V] /W-^ $ l^m tert- y ^/V- iit^m 2 8 5) 

^»>I2 8 3 tmm^l^X^ 2-yn^-6-^ b ^v- 1° y i^^i^c^-RI^ D (^12-^ 
n^- 6 -7{^/^t°y v'^'^fflV^, ^^-^^9 SCOi-^io^Kit^l^l 3 4 (707 mg, 
2.00 mmol) b+llB^k-g-^l 2 8 5 (765 mg, 99 %) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 2.68 (s, 3H), 6.54 (dd, J = 1.7, 3.3 Hz, IH), 
7.31 (d, J = 7.6 Hz, IH), 7.49 (d, J = 1.7 Hz, IH), 7.75 (t, J = 7.6 Hz, IH), 7.82 (d, J 
= 3.3 Hz, IH), 7.95 (d, J = 7.6 Hz, IH), 9.33 (br s, IH). 

immm 2 8 6] 

2-T5:y-4- (2-:7y/i/) '^Ty—/u-5-4/\^=6-y^^/u\i°])z^'y—2 — 

1 8 6 t nWi^ b-r. ih-^m l S 5 (DiXt> D \Z.i\:,-^m 2 8 5 (765 mg, 1.98 
mmol) ^^V^6 r J; t9 . tllB'fli'a^i^ 2 8 6 (553 mg, 98 %) ^#fCo 
iH NMR (DMS0-d6, 8 ppm): 2.45 (s, 3H), 6.53 (dd, J = 1.8, 3.3 Hz, IH), 7.86 (d, J = 
3.3 Hz, IH), 7.39-7.42 (m, IH), 7.54 (d, J = 1.8 Hz, IH), 7.73-7.89 (m, 2H), 8.00 (br 
s, 2H). 

[.mmm2 s ?] 
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N- [4- (2 -:7U/V) -5 - ( 6 -.^ ^/l^f y v?i/- 2-^/^:^/1-^':=^ yl^) 
2-^/1^] - 2 -^/V7jN y' 7 T-ir h T 5: K ('fb'^^ 2 8 7)' 
{k^ife 2 8 6 (150 mg, 0.526 mmol) :J3 J;tJ« h U ^^/VT ^ V (0.367 mL, 2.63 
mmol) %THF (4inL) \zmU\^. O^Ceyn-^Tir^/vyn ^ K (0.206 mL, 2.37 
mmol) tt^T. 1 H#PBm#bfCo ^ 0^Cl?Sj^;^?^i3:^/l-/3N y >- (0.689 

mL, 7.89 mmol) *5 j; t» y ^^/l-T ^ 1^ (1.10 mL, 7.89 mmol) (D THF t^Vi^ (2 mL) 

mm ^imn-^Myk xm^ u . m.7Kmm-^ ^^^^ -vnm u . mm^mmm^ u 

2 8 7 (150 mg, 69 %) ^#fc. 
iH NMR (DMSO-de, 8 ppm): 2.51 (s, 3H), 2.54 (t, J = 4.6 Hz, 4H), 3.36 (s, 2H), 3.62 , 
(t, J = 4.6 Hz, 4H), 6.61 (dd, J = 1.7, 3.5 Hz, IH), 7.38 (d, J = 3.5 Hz, IH), 7.51 (d, J 
= 7.6 Hz, IH), 7.66 (d, J = 1.7 Hz, IH), 7.85-7.97 (m, 2H), 12.5 (br s, IH). 
APCIMS m/z: IM+H1+ 413. 

mmm 2 8 8] 

N- [4- (2-:7y/l-) - 5- (6-7 9^/Vt:°y — < jV-^=-M 

/V-2 — f/V] -2- (4-t: Vn^ly\f^))i^/) TirbT^ K (ih^m2 8 

8) 

HJfei^il 2 8 7 t l^^ic: b-C. ^/VJ}^ y y(Dftt> 9 {31 4 - 1: Kn ^-yn'^ V ■=:^^Srffi 
V^, 'fh^-g-ifej 2 8 6 (150 mg, 0.526 mmol) ^^hUtiit-^^ 2 8 8 (143 mg, 64 %) 

m NMR (CDCls, 8 ppm): 1.65-1.78 (m, 2H), 1.95-2.05 (m, 2H), 2.41-2.50 (m, 2H), 
2.69 (s, 3H), 2.80-2.88 (m, 2H), 3.29 (s, 2H), 3.79-3.85 (m, IH), 6.58 (dd, J = 1.7, 
3.5 Hz, IH), 7.33 (d, J = 7.9 Hz, IH), 7.56 (dd, J = 0.7, 1.7 Hz, IH), 7.77 (dd, J = 7.9, 
7.9 Hz, IH), 7.85 (dd, J = 0.7, 3.5 Hz, IH), 7.98 (d, J = 7.9 Hz, IH). 
APCIMS m/z: [M-1-HI+ 427. 

N- [4- (2-:7y7l/) -5 - (6 -7«^/Vt:°y i^V-- 2-'f /V';^/V^K^/V) 

yl— 2->r/V] -2- (4-7^^/Vt°^^v?i/-l-'l'/^) T-ferhrS: KZli^^ 
m. i^t^m 2 8 9) 

mMm2 8 7 tmUl^'LX. ^/V^jNy V(Dftt^^9^c:l-7«^/^t:°^^v^:^^ffiV^, 
^t^m 2 8 6 (150 mg, 0.526 mmol) Pj^fB'f b-a-^^J 2 8 9 0:7 y — #:^#fCc # 

p^ntc-^v—i^^T-^h^^ (3 mL) \mmv. 4moyi, mh:^m<Dmm=^'^^i^wm 

(0.394 mL, 1.58 mmol) ^mx.fz.o Wt±l Lfc@#:^«Sli-^ n ^ «9 s M^it-^ 
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2 8 9 (163 mg, 62%) ^#fCo 
iH NMR (DMSO-de, 5 ppm): 2.52 (s, 3H), 2.77 (s, 2H), 2.79 (s, 3H), 2.93-3.89 (m, 
8H), 6.62 (dd, J = 1.7, 3.3 Hz, IH), 7.41 (d, J = 3.3 Hz, IH), 7.51-7.54 (m, IH), 7.68 
(d, J = 1.7 Hz, IH), 7.87-7.98 (m, 2H). 
APCIMS m/z: [M-i-H]+426. 



mmw^\2 9 0] 

2- {4-:^'f-/U]^°^9iyly- 1 — f/P) -N- [4- {2—yV/U) - 5- (6- 
:^ (-fb-^^ 2 9 0) 

ih^m 2 8 6 (100 mg, 0.350 mmol) ^^hm^it-^^ 2 8 9(D^V — f*^#fcio # 

bttfc:7y— #:^T-fe (3 mL) .KmMi^. 4mo\rL m.it7Km<Dmm^^^i-m^ 

(0.263 ml, 1.05 mmol) ^M^tio ■ Ufc@#:Sr^t^i-S :LtK^^. Umih-^ 
2 9 0 (89.0 mg, 49%) ^#fCo 
iH NMR (DMSO-de, 8 ppm): 1.23-1.28 (m, 3H), 2.52 (s, 3H), 3.05-3.81 (m, 12H), 
6.63 (dd, J = 1.8, 3.3 Hz, IH), 7.41 (d, J = 3.3 Hz, IH), 7.52-7.54 (m, IH), 7.68 (d, J 
= 1.8 Hz, IH), 7.87-7.98 (m, 2H). 
APCIMS m/z: [M-t-H]+440. 

immm 291] 

2- (4 -T-fe^/Vt:°^^v'>'- 1 --f/P) -N- [4-. (2-:7y/V) —5- (6 
^^yv-t" y v^i/- 2 -'i'/^;^;/V4<^/V) ^Ty^— /i— 2 — T/^] T-fe ^, K ('fb 
-^il^ 2 9 1) 

^h-^m 2 8 6 (100 mg, 0.350 mmol) hW:n&^t^^ 2 9 1 (136 mg, 86%) 

iH NMR (CDCls, 8 ppm): 2.12 (s, 3H), 2.70 (s, 3H), 2.59-2.64 (m, 4H), 3.33 (s, 2H), 
3.56-3.74 (m, 4H), 6.58 (dd, J = 1.7, 3.5 Hz, IH), 7.34 (d, J = 7.7 Hz, IH), 7.57 (d, J 
= 1.7 Hz, IH), 7.78 (dd, J = 7.7, 7.7 Hz, IH), 7.88 (d, J = 3.5 Hz, IH), 7.99 (d, J = 
7.7 Hz, IH), 10.39 (br s, IH). 
APCIMS m/z: [M+H3+454. 
LMMm 2 9 2] 

N- [4- i2-yV/l^) -5- (6-p<9^/H;°y i^>'-2-'l'/W:p57/l'^':^/^) 

y:— /i^- 2 — /v] - 2 - [4 - ( 2 - fc° y v^/v) fc--^^ 1 — r/i-] r-fe b t 

^ K ('fb^i^2 9 2) 



232 



wo 2005/063743 PCT/JP2004/019778 

V^ffiV\ it^^2 8 6 (100 mg,' 0.350 mmol) ;6^b^lB'ft:^i^ 2 9 2 (104 mg, 

61 %) ^^^'fe;=g^B ^ \^Xnf^o 

m NMR (DMSO-de, 5 ppm): 2.70 (s, 3H), 2.74 (t, J = 5.1 Hz, 4H), 3.36 (s, 2H), 3.66 
(t, J = 5.1 Hz, 4H), 6.57 (dd, J = 1.7, 3.5 Hz, IH), 6.65-6.68 (m, 2H), 7.34 (d, J= 7.8 
Hz, IH), 7.48-7.54 (m, IH), 7.55 (d, J = 1.7 Hz, IH), 7.77 (t, J = 7.8 Hz, IH), 7.85 (d, 
J = 3.5 Hz, IH), 7.99 (d, J = 7.8 Hz, IH), 8.20-8.22 (m, IH), 10.45 (br s, IH). 
APCIMS m/z: [M-i-H]+ 489. 

mMm 2 9 3] 

N- [4— (2-:7y/V) -5 - {Q—?^^;V\fVi^^^-2-4;V-^;V7^=-;V) 

2 - 2 - ( 4 -^/^/J^ y y y v^y ) Tir f r ^ k (^fi^-^i^ 2 9 

3) - 

W 28 Q (100 mg, 0.350 mmol) d^b^lE'fb'^i^ 2 9 3 (157mg, 90%) 

iR NMR (CDCI3, 8 ppm): 1.58-1.87 (m, 5H), 2.28-2.36 (m, 2H), 2.57 (t, J = 4.5 Hz, 
4H), 2.69 (s, 3H), 2.94-2.98 (m, 2H), 3.27 (s, 2H), 3.74 (t, J = 4.5 Hz, 4H), 6.57 (dd, 
J = 1.7, 3.5 Hz, IH), 7.33 (d, J = 7.8 Hz, IH), 7.56 (d, J =1.7 Hz, IH), 7.77 (dd, J = 
7.8, 7.8 Hz, IH), 7.84 (d, J = 3.5 Hz, IH), 7.98 (d, J = 7.8 Hz, IH). 
APCIMS m/z: [M+H1+ 496. 

[.mMm 2 9 4] 

N- [4- (2-7y/i-) - 5- (5-y^/vt°y v^:/-2--l'/l/:*y^2j^^:=^/l/) 
y—^v-2-^;V] t°y v?^-4-;^/i-:4<^-y-^ K ('fb'^4^2 9 4) 

mMm2 8 3 2-:y^n^- 6 f^^^fy ^^l^ayiXfDK) K2 -'y' 

n ^ - 5 - y ^/V t° y V? >- ^ffi V ^, {(i-a-^J 9 8 (200 mg, 0.558 mmol) t> b^lB'f b 

2 9 4 (128 mg, 59%) ^#fCo 
iH NMR (DMSO-de, 8 ppm): 2.43 (s, 3H), 6.66 (dd, J = 1.7, 3.5 Hz, IH), 7.49 (dd, J 
= 0.7, 3.5 Hz, IH), 7.76 (dd, J = 0.7, 1.7 Hz, IH), 7.88-7.92 (m, IH), 8.03-8.06 (m, 
3H), 8.59-8.60 (m, IH), 8.84 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M-l-H]+ 391. 
m^'- 255-257 °C. 
[|^»[I2 9 5] 

N— [4- (,2-y]}/^) -5- {A—:^^;v\f)}^Jl^-2-^;vi];V'^=^;v)'^T 
y'— /V- 2 \f y i^iy- 4 -;*/V/J^>-y- ^ K ('fbi-g-i^ 2 9 5) 
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n ^ - 4 - p< ^yl' t" y e;?^^.^ V 'jt-a-^ 9 8 (200 mg, 0.558 mmol) b^lB-fli ' 
-^#12 9 5 (50.0 mg, 23%) ^^%f:ic 

iH NMR (DMSO-de, 5 ppm): 2.46 (s, 3H), 6.65 (dd, J =1.7, 3.5 Hz, IH), 7.48 (dd, J 
= 0.7, 3.5 Hz, IH), 7.52 (d, J = 4.8 Hz, IH), 7.75 (dd, J = 0.7, 1.7 Hz, IH), 7.96 (s, 
IH), 8.05 (d, J = 6.1 Hz, 2H), 8.59 (d, J = 4.8 Hz, IH), 8.84 (d, J = 6.1 Hz, 2H), 
13.49 (br s, IH). 
APCIMS m/z: [M+H]+ 391. 
Sl-^.: 240-245 °C. 

mmm 2953 

N- 14- (2-:7y7V) -5- [l-t (5-7« b^v^fy v^^^- 

6) 

mmm 92 1 mmi^ ut.dmf (Di^t> d k^^m 2 e -^nhti^it^m z (1.11 g, 

8.00 mmol) ^^V^. -fk-^^h (1.38 g, 4.00 mmol) ^^(^fe^ia'fb-^i^ 2 9 6 (697 mg, 
43%) ^#fc:„ 

iR NMR (CDCI3, 5 ppm): 1.42 (s, 9H), 3.86 (s, 3H), 5.29 (d, J = 4.3 Hz, IH), 6.48 
(dd, J = 1.9, 3.5 Hz, IH), 6.59 (d, J = 4.3 Hz, IH), 6.77 (dd, J = 0.8, 3.5 Hz, IH), 
7.15 (dd, J = 2.7, 8.7 Hz, IH), 7.21 (d, J = 8.7 Hz, IH), 7.47 (dd, J = 0.8, 1.9 Hz, IH), 
8.28 (d, J = 2.7 Hz, IH), 9.24 (br s, IH). 

mmm 2 97] 

N- [4- (2--7VM -5- b^^>i:°y i;?^- 2— r/v;^7/^5^'^/v) ^ 

T -/—JV- 2-^/1^] t! % tert- -f^JV (^h^S^ 2 9 7) 
'fk-^i|^2 9 6 (697 mg, 1.73 mmol) vi u :?i ^ >- (10 mL) KMMl^. DMP 

(848 mg, 2.00 mmol) ^M^X. MUX immmWVfc. RJtMl^ip^ i^ / —^l- (10 

mL) ^Mx.x^ lo^mmwi^rzLm. mB^mBrxm^i^fco nhntcmm^^^v 

J>.^ \^-^Y^^=yy 4— (^^f-^^ : @^Ma^^/l/=l : 1) X^M-^^^h 
J- J: X ^IB'Tb-a^i^ 2 9 7 (632 mg, 91%) %#fCo 

iH NMR (CDC13, 8 ppm): 1.57 (s, 9H), 3.95 (s, 3H), 6.54 (dd, J = 1.6, 3.4 Hz, IH), 
7.32 (dd, J = 3.0, 8.8 Hz, IH), 7.51 (dd, J = 0.8, 1.6 Hz, IH). 7.70 (dd, J = 0.8, 3.4 
Hz, IH), 8.18 (dd, J = 0.7, 8.8 Hz, IH), 8.39 (dd, J = 0.7, 3.0 Hz, IH). 

mMm2 9 8] 

2-T^/-4- (2-:7y/V) /^-5 — r/l^=5-7« y-^^y\f))-J^^^-2 

-4/^=^hl^ (^l-^«^2 9 8). 
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MMm 1 86 t br. it^m l-S S (Di^t> <9 ^--fb-^^ 297, (69? mg, 1.74 

mmol) •A^hW^W.^t^^ 2 9 8 (269 mg, 51%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 3.91 (s, 3H), 6.,56 (dd, J = 1.7, 3.5 Hz, IH), 7.44 (dd, J 
= 0.7, 3.5 Hz, IH), 7.56 (dd, J = 3.0, 8.7 Hz, IH), 7.63 (dd, J = 0.7, 1.7 Hz, IH), 7.92 
(br s, 2H), 8.02 (d, J = 9.2 Hz, IH), 8.26 (d, J = 3.0 Hz, IH). 

mmm 299] 

N- [4- (2-'7VM -5- (5-p< b^i/t°!J v':/- 2 — { ^ 

Ty^—/i^-2 — r/^] t°y i^:^- 4-:fy/]y:^^-^^ k (it-^^2 9 9) 

MMWi 1 8 7 t mm^ L-X.. ih^m 18 6 (DiXt> 19 l^i'ih^!'^ 2 9 8 (250 mg, 0.831 
mmol) f}^h'^m(Dit^6^2 9 9^mfCo ^# tLfcflMO^h-a-i^ 2 9 9 / -/V 

-eW5fe^-r S r i 19 , nmt-^^ 2 9 9 (133 mg, 40%) ^^fCo 
iH NMR (DMSO-de, 8 ppm): 3.97 (s, 3H), 6.64 (dd, J = 1.8, 3.5 Hz, IH), 7.43 (d, J = 
3.5 Hz, IH), 7.64 (dd, J = 3.0, 8.8 Hz, IH), 7.75 (d, J = 1.8 Hz, IH), 8.05 (dd, J = 1.7, 
4.5 Hz, 2H), 8.15 (d, J = 8.8 Hz, IB), 8.43 (d, J = 3.0 Hz, IH), 8.84 (dd, J = 1.7, 4.5 
Hz, 2H), 13.46 (br s, IH). 
[^JfeMSOO] 

N- [5- (6-:/n^t°y i:;i'i/-2— r/i^:^/i^^^=/^) -4- f-r 
/i^- 2 —f/v] fc° y v?^- 4 --fDv^^^ 5: K (-fb-^i^ 3 0 0) 

2.0mol/L m\:.^ y^"^ \f;V'^if^-y^J>,(0 THF (9.56 mL, 10.1 mmol) 

0°C-e 2 , 6 - i^y^n^ f y (4.97 g, 21.0 mmol) (O THF (10 mL) 
^T. ■mM.X 2,miM^\^f^o U.'^Amc\\:.'^^9 8 (1.37 g, 3.82 mmol) (DTHF^ 

m (5 mL) ^MTbT. ^?£-e3H#^m#b:feo m^Au^mvm.wi.r^-y'^^^'^ j>^i^ 

^xi-^ h^^^y^— (^uu-^;UJ>. : ^^y— /v=9 : 1) xmUir ^6 :l t K ^ ^ . 
mmit^^ 3 0 0 (520 mg, 31%) %#fCo 
Cllli^!l 3 01] 

N- [4- (2-7 y/v) -5- (6 -^/vj^N y y t:° y v?^'- 2 — r /v;^/^^^^/^) 

v^— 7V- 2 — Y /V] t° y i^'y- 4 — r :^y^^3^'=^i^ 5: K iit^m 3 0 1) 
Yli-a-^l 3 0 0 (133 mg, 0.300 mmol) ^ 1 , 4 (2 mL) (cM'^b. 

^/V:^V^y (0.525 mL, 6.00 mmol) ^Mx-X. MI^MMTX 5 ^mB.WVfCo KJt 
m^i^V :fy^/\^:^^J>^i^^-^h^9y^— (^ n n/jN/l^i^ : y ^J^y — /V=9 : l) -V 
mm-t^ :LtK^'0. MIB-fbr^i^ 3 0 1 (31.0 mg, 23%) ^^^mi^t bT#fCo 
iH NMR (DMSO-de, 8 ppm): 3.60-3.64 (m, 4H), 3.75-3.79 (m, 4H), 6.66 (dd, J = 1.6, 
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3.5 Hz, IH), 7.15 (d, J = 8.6 Hz, IH), 7.43 (d, J = 7.3 Hz IH), 7.55 (d, J = 3.5 Hz, 
IH), 7.78 (d, J = 1.6 Hz, IH), 7.81 (dd, J = 7.3, 8.6 Hz, IH), 8.04 (dd, J = 0.8, 5.4 Hz, 
2H), 8.83 (dd, J = 0.8, 5.4 Hz, 2H), 13.47 (br s, IH). 
APCIMS m/z: [M+H]+450. 

SI'S;: 258-262 °C. 

mmm 302] 

N- [4- (2-:7y/i-) -5- {\f])P>'-3 — f f^T^— /l/-2 

"^^hth^it^mh (500 mg, 1.45 mmol) ^^hW:mt^^3 0 2 (102mg, 19%) ^ 

m NMR (CDCla, 8 ppm): 1.51 (s, 9H), 6.25 (dd, J = 1.9, 3.4 Hz, IH), 6.68 (d, J = 
3.4 Hz, IH), 7.03 (d, J = 1.9 Hz, IH), 7.37 (dd, J = 4.9, 7.9 Hz, IH), 8.12 (dd, J = 1.9, 

7.9 Hz, IH), 8.65 (dd, J = 1.9, 4.9 Hz, IH), 9.10 (s, IH), 10,32 (br s, IH). 

3 0 3) 

1 8 6 t UT. ih-^m l S 5 <Df^t) ^ 302 (102 mg, 0.275 

mmol) •t)^hWX^i\^^<^3 0 3 (75.0 mg, 100%) ^#fc:o 

m NMR (CDCI3, 8 ppm): 6.32 (dd, J = 1.8, 3.3 Hz, IH), 6.91 (d, J = 3.3 Hz, IH), 

7.10 (d, J = 1.8 Hz, IH), 7.27-7.31 (m, IH), 7.93-7.96 (m, IH), 8.62-8.64 (m, IH), 
8.83-8.84 (m, IH). 

immm 3 o 4 ] 

N— [4— (2-:7 1J/V) —5 - xyl^— 3—^ ;V:fy;V:^=^;V) 9^ry'— /^-2 
— r t° y v?.^- 4 ^ K {ih^^ 3 0 4) 

Hm^ll 1 8 7 i: l^l^fc: Ur. -fb^ii^ 18 6 O-f-^t^ 19 l-^h^m 3 0 3 (75.0 mg, 
0.276 mmol) Tb^^mW.it^^ S 0 4 (69.0 mg, 57%) ^#/c:o 
iH NMR (DMSO-de, 8 ppm): 6.50 (dd, J = 1.8, 3.5 Hz, IH), 6.97 (d, J = 3.5 Hz, IH), 
7.46 (d, J = 1.8 Hz, IH), 7.44-7.48 (m, IH), 8.01-8.06 (m, IH), 8.02 (d, J = 6.2 Hz, 
2H), 8.04-8.07 (m, IH), 8.70-8.72 (m, IH), 8.80-8.81 (m, IH), 8.83 (d, J = 6.2 Hz, 
2H). 

APCIMS m/z: [IVI-I-H1+ 377. 
m.^' 245-248 "C. 

mmm 305] 
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N- [4 - ( 2 -:7 y 7U) - 5 - (b" y 3 -^/v:^7/v;}s=/b) ^xy'— /i^— 2 

i^n y K (109 mg, 1.04 mmol) ^ffiV^, ^\^^S^1 8 6 ^9 feijb'a-*^ 3 0 3 (131 

mg, 0.482 mmol) ^^hmMt^<'^S 0 5 (33.2 mg, 20%) Sr^l^Co 

iH NMR (CDCI3, 5 ppm): 0.92-0.98 (m, 2H), 1.15-1.19 (m, 2H), 1.50-1.59 (m, IH), 

6.30-6.31 (m, IH), 6.80 (s, IH), 7.12 (s, IH), 7.41 (dd, J = 4.8, 8.0 Hz, IH), 8.17 (dd, 

J = 1.5, 8.0 Hz, IH), 8.70 (dd, J = 1.5, 4.8 Hz, IH), 9.14 (s, IH). 

ESIMS m/z: [M-fH]+ 340. 

Sl'^: 231-233 °C. 

immm see] 

4--:xTy-N- [4- (2-:7y/v) -5 - (t:°y v?v- 3 -^7v;^/i^/j^'c=^/v) 

T-/—;V- 2 -A)V\ -O'XT 5: K. 3 0 6) 

HmMl 8 7 }inWi-C\^X. -r y^=i^^mcDft:b«9}c:4-v-Ty^S#^ (344 
mg, 2.34 mmol) §r>^V^. 8 6 ©ftt> ^9 ^C^fb-B^fe 3 0 3 (106 mg, 0.390 

mmol) ;0^Pjt^lB'fk;-^^3 0 6 (33.8 mg, 22%) ^#fc:o 

iH NMR (DMSO-de, 8 ppm): 6.51 (dd, J = 1.7, 3.2 Hz, IH), 6.98 (d, J = 3.2 Hz, IH), 
7.45-7.49 (m, 2H), 8.04-8.05 (m, IH), 8.06 (d, J = 8.1 Hz, 2H), 8.28 (d, J = 8.1 Hz, 
2H), 8.71 (d, J = 4.8 Hz, IH), 8.80-8.81 (m, IH). 
ESIMS m/z: [M+H]+ 401. 
Bt-^.: 288-290 °C. 
CHWll 3 0 7] 

N- I4- (2-:yy/V) - 5- (t;°y>?>'— 3 — i ^T^/—;V—2. 
— f/v-] 7^>'-2-;^/^>3^>f-^ K (-fb-^il^ 3 0 7 ) 
^JfeMl 8 8 ilH^^^UT, ii:'ft:T-fe^yi/<^^-tt3 (9 (c: 2 -:7n^/v=:^7 n y K 
(75.5 mL, 0.766 mmol) ^fflV^, 18 6 DWt) ^ 3 0 3 (116 mg, 

0.428 mmol) id^b^lBib-a-^ 3 0 7 (20.7 mg, 13%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.50 (dd, J = 2.0, 3.3 Hz, IH), 6.78 (dd, J = 1.6, 3.5 Hz, 
IH), 6.96 (d, J = 3.5 Hz, IH), 7.43-7.48 (m, 2H), 7.79 (s, IH), 8.03 (d, J = 7.9 Hz, 
IH), 8.07 (s, IH), 8.70 (dd, J = 1.6, 4.9 Hz, IH), 8.80 (d, J = 2.2 Hz, IH), 13.34 (br s, 
IH). 

ESIMS m/z: IM+H1+ 366. 
iSIl;^: 234-236 °C. 

I'mm 3 0 8] 
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N- [4- (2-'7])ji-) - 5- (2-^5^/^t°y ix'>'-3--Y/^;^7/^:;K::^/l^) 
-;^/W^^ ^'^tert-:7'^/^ ('[^'8'^^ 3 0 8) 
8 -e# b tb'S'fk'^i^ h - (500 mg, 1.45 mmol) ^ THF (7.5 mL) \zM% 
-78°C. T/V=iV-^^T'e, 1.58moyLn-:7''5^/l^y ^!^7-Ac7)n-^=¥iJ-:/^|^ (2.02 
mL, 3.19 mmol) -^^^X^ -l^'CX \h j;^W\^WV.fz.. KMm^l- ^^;V:=--=^^ 
ix^rc^yl/ (723 mg, 4.35 mmol) Sr^liT ^^^I? 1.5 B#rHm# bfc, ^j^^lit^lS 

S^v^y ;^^V^:5&^-^>^ n-^ (^^1^>' : @^m^^/^=l : l) -(rilti^ 

1- 5 i J: ^9 . *il3{k-^it^ a O 8 (83.0 mg, 15%) ^#fCo 

iH NMR (CDCls, 6 ppm): 1.43 (s, 9H), 2.61 (s, 3H), 6.41 (dd, J = 1.8, 3.5 Hz, IH), 
7.05-7.10 (m, IH), 7.24 (d, J = 1.8 Hz, IH), 7.40 (d, J = 3.5 Hz, IH), 7.57-7.60 (m, 
IH), 8.52-8.54 (m, IH). 
[^»!l3 0 9] 

2- T^y-4 - (2-:7y/v) ^^-rywv—s— r/^= 2-7^^/1^ t'yv^v- 3- 

{b-a-i^SOS (83.0 mg, 0.215 mmol) ^ h V (1 mL) \^MM\^. ^ 

iO^;ViJ=7J>>'^n'^V^^V'7'^— (-^=¥1^^^ : ItM:^^/V=l : 4) X^Mi-t^^t 

J; (9 . Wmit^m 3 0 9 (60.0 mg, 99%) ^#fCo 
iH NMR (CDCI3, 8 ppm): 2.53 (s, 3H), 6.12-6.14 (m, IH), 6.93-7.05 (m, 2H), 
7.44-7.47 (m, IH), 8.19-8.21 (m, IH), 8.51-8.54 (m, IH). 

{.■mmm 310] 

N- [4— (2-:7y/v) -5 - {2-?^=f-;v\i°y} v^i^-?,-^ /v^;\^-^=^M 
y^— /V- 2 — f /i-] t:" y ^Jly- 4 -:^;V7^^^ ^ K iih-^m 3 10) 

1 8 7 i bT. {^-^#1 18 6 <9 Kit^m .3 0 9 (60.0 mg, 

0.215 mmol) id^ej^lB'fb'^^J 3 1 0 (42.0 mg, 50%) ^#fCo 
iH NMR (DMSO-de, 8 ppm): 2.53 (s, 3H), 6.53 (dd, J = 1.7, 3.5 Hz, IH), 7.15 (dd, J 
= 0.7, 3.5 Hz, IH), 7.21 (dd, J = 4.8, 7.7 Hz, IH), 7.55 (dd, J = 0.7, 1.7 Hz, IH), 7.75 
(dd, J = 1.8, 7.7 Hz, IH), 8.01 (d, J = 6.1 Hz, 2H), 8.53 (dd, J = 1.8, 4.8 Hz, IH), 
8.84 (d, J = 6.1 Hz, 2H), 13.7 (br s, IH). 
APCIMS mi/z: [M-»-Hl+ 391. 
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mM.-- 230-234 °C. 

. immm 311] 

N- [4- (2-:7y/P) - 5- (2-7<5^/Vt°y i^V- 5 --f 
yWv- 2-^/1^3 :;&/V/-^$:/^tert-y^/V (-ft^-g-i^ 3 1 1) 

^^mS-XT^hth^ih^^h (1.77 g, 5.13 mmol) ^^J^bt^lB-ft^-g^il^ 3 1 1 (1.44 g, 
73%) m^fCo 

m NMR (CDCls, 8 ppm): 1.49 (s, 9H), 3.31 (s, 3H), 6.48 (dd, J = 1.7, 3.3 Hz, IH), 
6.91 (d, J = 3.3 Hz, IH), 7.29 (d, J = 8.3 Hz, IH), 7.46 (d, J = 1.7 Hz, IH), 7.89 (dd, 
J = 2.3, 8.3 Hz, IH), 8.65 (d, J = 2.3 Hz, IH), 12.2 (br s, IH). 

mmm 312] 

2-T^y-4- {2-y]}M ^ry"— /V— 5— ^/v=2-p<5^/vfc°y i^>-5- 
-f/v=<5r ({b-a-^s 1 2) 
mmm iset \^mi^ ut . ^[i^m 1 a 5 <D^-^t> v Ji^^t^m 311 (1.41 g, s.ee 

mmol) -^^hmm^h^ll^S 1 2 (1.04 g, 100%) ^#fCo 

iH NMR (DMS0-d6, 8 ppm): 2.45 (s, 3H), 6.41 (dd, J = 1.7, 3.3 Hz, IH), 6.79 (d, J = 
3.3 Hz, IH), 7.20 (d, J = 7.9 Hz, IH), 7.32 (d, J = 1.7 Hz, IH), 7.75 (dd, J = 2.3, 7.9 
Hz, IH), 8.51 (d, J = 2.3 Hz, IH). 

immm 31 si 

N- [4- (2-7y/V) - 5- (2-;^^/l^\i°V i>l^-5-4/l^:^/^^=-M 

2 — {/i^l t° y z^>-- 4 ^ K i'it-^m 3 1 a ) 

^b-^il^S 1 2 (200 mg, 0.701 mmol) ^ DMF (3.5 mL) l^im^L-. ^y^=t=^ 
>^ (259 mg, 2.10 mmol) . EDO (403 mg, 2.10 mmol) *3j:-a«l-t 

•^arvz-O-y' h y TV'— /V— 7i^fP^ (322 mg, 2.10 mmol) ^Mx.X. 60°C-e 3 H#Fm1^ 

2 -■^uy-^y^/UXm^mir^ :itk^^^ m^it-^O^ 3 13 (170 mg, 62%) ^#f::o 
iH NMR (DMSO-de, 8 ppm): 2.51 (s, 3H), 6.52 (dd, J = 1.8, 3.5 Hz, IH), 6.97 (dd, J 
= 0.7, 3.5 Hz, IH), 7.32 (d, J = 8.1 Hz, IH), 7.50 (dd, J = 0.7, 1.8 Hz, IH), 7.95 (dd, 
J = 2.3, 8.1 Hz, IH), 8.02 (d, J = 6.1 Hz, 2H), 8.70 (d, J = 2.3 Hz, IH), 8.83 (d, J = 
6.1 Hz, 2H), 13.6 (s, IH). 
APCIMS m/z: IM+H1+ 391. 
MM,' 230-232 °C (Sm) . . 

immms 1 4] 
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4-->'T7-N- [4- (2-:7y/V) ,-5- ( 2 ^/V-t" U -i^:/- 5 /Ix;f7/V 
^T-/—;V-2 — i?V\ -<-yXT% K (ih^<^3 1 4) 
^JS^!l3 1 3 i:|^#te:L.-r.-fy^=i9^:/^cof^:b«9J-4-v-T7^m#^^fflV>, 

1 2 (242 mg, 0.848 mmol) ■^^hU^ih^ms 1 4 (253 mg, 72%) ^# 

iH NMR (DMSO-de, 5 p'pm): 2.51 (s, 8H), 6.52 (dd, J = 1.7, 3.5 Hz, IH), 6.97 (dd, J 
= 0.8, 3.5 Hz, IH), 7.32 (d, J = 8.1 Hz, IH), 7.51 (dd, J = 0.8, 1.7 Hz, IH), 7.95 (dd, 
J = 2.3, 8.1 Hz, IH), 8.06 (d, J = 8.4 Hz, 2H), 8.26 (d, J = 8.4 Hz, 2H), 8.70 (d, J = 
2.3 Hz, IH), 13.6 (br s, IH). 
APCIMS m/z: [M+H]+ 415. 
m.^- 261-265 °C. ■ 

mmm sis] 

N- [4- (2-:7y/V) -5- i2-?^^/l-\i°])iy'>'-5-^/U:fy/V:^=-/U) 

2 — f /V] -7 "7 1^-2 --^J/va^-^^ % K 3 15) 

V^, \\L^m3 1 2 (200 mg, 0.701 mmol) 't>-^hUW^\:.-%:^ 2, 1 5 (155 mg, 52%) 

iR NMR (DMSO-de, 5 ppm): 2.51 (s, 3H), 6.50 (dd, J = 1.8, 3.3 Hz, IH), 6.76 (dd, J 
= 1.8, 3.5 Hz, IH), 6.94 (d, J = 3.3 Hz, IH), 7.30 (d, J = 8.1 Hz, IH), 7.48 (d, J = 1.8 
Hz, IH), 7.77 (d, J = 3.5 Hz, IH), 7.92 (dd, J = 2.1, 8.1 Hz, IH), 8.05 (d, J = 1.8 Hz, 
IH), 8.68 (d, J = 2.1 Hz, IH), 13.3 (br s, IH). 
APCIMS m/z: [M-i-H]+ 380. 
mM.-- 197-209 °C. 

3 16] 

N- [4- (2-:7y;W) -5- {2-:^^JV\f^)^:P-^-^-y( jVio;V-f^^;V) 
-/—M-2-4fV] 7 9^-3-;^/V;^'drf-5 K iih^^3 1 6) 

'fb-a-^lS 1 2 (200 mg, 0.701 mmol) b^lB-fb-a^^ 3 1 6 (102 mg, 27%) 

iH NMR (DMSO-de, 5 ppm): 2.47 (s, 3H), 6.50 (dd, J = 1.8, ,3.5 Hz, IH), 6.94 (d, J = 
3.5 Hz, IH), 7.11-7.12 (m, IH), 7.30 (d, J = 8.1 Hz, IH), 7.47 (d, J = 1.8 Hz, IHD, 
7.84-7.86 (m, IH), 7.92 (dd, J = 2.3, 8.1 Hz, IH), 8.63-8,64 (m, IH), 8.67 (d, J = 2.3 
Hz, IH). 

APCIMS m/z: lM-t-Hl+ 380. 
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Si-^: 229-231 °C. - , 

N- [4- (2-:7y/l^) -5- (2-?^ h^-y^'V i^^^— 5 — ( ;ly:t> ^ 
/V- 2--f/l/] :;^7/W^5: :/^tert-y^/V (it-B-^S 1 7) 
mMm2 8 3 .^lU^fclUT. 2 -:7^n^- 6 - ^ h ^^rv^ t:° y v?>-©'f-tt> D J- 5 • 
n^- 2-7< b^>^t°y v^>'^ffiV\ 'fli'^il^ 9 8 i9 (-{b-^^l 1 3 4 (2.49 g, 

7.05 mmol) ;?)^fe.^MIB'ft:'a~% 3 1 7 (2.09 g, 83%) ^#/Co 

iH NMR (CDCI3, 8 ppm): 1.47 (s, 9H), 3.99 (s, 3H), 6.39 (dd, J = 1.8, 3.3 Hz, IH), 
6.74 (dd, J = 0.9, 8.4 Hz, IH), 6.98 (d, J = 0.6, 3.3 Hz, IH), 7.23 (dd, J = 0.9, 2.4 Hz, 
IH), 8.02 (dd, J = 2.4, 8.4 Hz, IH), 8.66 (dd, J = 0.6, 1.8 Hz, IH), 9.48 (br s, IH). 
APCIMS m/z: IM+H1+ 402. 

2-r^/-4 - (2-:7y/v) ^t^/— /v-s— f/v=2-^ b^ixify v^^- 5 
-^/i,=^}>:x (it^ms 1 8) 

mmm iset mmKvx. it^m 1 s 5 (Di\^y) \z.i\:.^m 317 (2.09 g, 5.85 

mmol) ^O^b^lB'ft^^^lS 1 8 (1.51 g, 86%) ^mM'^mW- 1 X^X^tio 

IH NMR (DMSO-de, 8 ppm): 3.85 (s, 3H), 6.43 (dd, J = 1.6, 3.2 Hz, IH), 6.74 (d, J = 

8,7 Hz, IH), 6.77 (d, J = 3.2 Hz, IH), 7.37 (d, J = 1.6 Hz, IH), 7.81 (dd, J = 2.4, 8.7 

Hz, IH), 8.03 (br s, 2H), 8.32 (d, J = 2.4 Hz, IH). 

APCIMS m/z: [M+H]+ 302. 

mmm 319] 

N— [4- (.2-:7y/k) - 5- (2-^ h^^rv^fy i;?^/- 5 — ( ;Vij;V7^=:-;V) ^ 
Ty'— /v-2— f/H fc°y v'^/-4-:5^;/i/?J^>f-^ K iih-^m^ i 9) 

n^-2-7« h^^rv-t^y v?>'S^ffiV^, 7< ^ / — /i^T^ y ;^ 7 y — ^ i: J: ^9 . it-^ 
m9S (200 mg, 0.558 mmol) ^ 1 ^ (44.5 mg, 20%) ^^-^mW- 

iH NMR (DMSO-de, 8 ppm): 3.91 (s, 3H), 6.54 (dd, J = 1.9, 3.5 Hz, IH), 6.87 (dd, J 
= 0.8, 8.4 Hz, IH), 6.95 (dd, J = 0.8, 3.5 Hz, IH), 7.54 (dd, J = 0.8, 1.9 Hz, IH), 8.01 
(dd, J = 2.7, 8.4 Hz, IH), 8.03 (dd, J = 1.3, 5.4 Hz, 2H), 8.52 (dd, J = 0.8, 2.7 Hz, 
IH), 8.81 (dd, J = 1.3, 5.4 Hz, 2H), 13.60 (br s, IH). 
APCIMS m/z: lM-MB+407. 
131^:246-257 (^M) °C. • 
[*JiM3 2 0] 
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-/—JV- 2 /V] -^JV/^ % tert--7'^/V ak-^i^ 3 2 0) 

0^m8X-%ibth^it^^h (3.45 g, 10.0 m-mol) P^i^^^t^^ 3 2 0 
(1.65 g, 41%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 1.53 (s, 9H), 6.41 (dd, J = 1.9, 3.5 Hz, IH), 7.02 (dd, J = 
0.5, 3.5 Hz, IH), 7.21 (dd, J = 0.5, 1.9 Hz, IH), 7.34 (dd, 0.5, 8.1 Hz, IH), 7.98 (dd, 
J = 2.4, 8.1 Hz, IH), 8.59 (br s, IH), 8.71 (dd, J = 0.5, 2.4 Hz, IH). 

immm 321] 

^/u^^hiy' i4t^^3 2 2) 

mmwi 1 8 6 1 mmc l-t, it^m 1 s 5 (Di^t> ^ 320 (1.00 g, 2.46 

mmol) -A^hm^^t^^S 2 1 (752 mg, 100%) ^^^fCo 

m NMR (DMSO-de, 6 ppm): 6.45 (dd, J = 1.6, 3.2 Hz, IH), 6.79 (d, J = 3.2 Hz, IH), 
7.35 (d, J = 1.6, Hz, IH), 7.47 (d, J = 8.1 Hz, IH), 7.90 (dd, J = 2.2, 8.1 Hz, IH), 
8.22 (br s, 2H), 8.45 (d, J = 2.2 Hz, IH). 
APCIMS m/z: CM+Hl+306. 

immms 2 21 

N- [5- (2-^nn fi; v?>^-5— r/V;i&/V:iJ^^^/V) -4- (2-yVM 

/V- 2 --f/V] t'y v^>'-4-;i7/V;!}^>1^^ K (-fh-^ij^ 3 2 2 ) 

mmm i s 7 1 mm^ ut. ^b-a-^i^ 1 s e (Di-^t> ^ i^it-^m 321 (750 mg, 2.46 

mmol) -^^hmm^t^^S 2 2 (920 mg, 91%) ^^-feS^:^ bT#fCo 
iH NMR (DMSO-de, 5 ppm): 6.54 (dd, J = 1.6, 3.2 Hz, IH), 6.93 (d, J = 1.6 Hz, IH), 
7.50-7.56 (m, 2H), 7.67-7.69 (m, IH), 8.02 (d, J = 6.0 Hz, 2H), 8.33-8.35 (m, IH), 
8.83 (d, J = 6.0 Hz, 2H), 13.65 (br s, IH). 
APCIMS m/z: [35C1M-H1 " 409, P^CIM-H] " 411. 
[^JiM3 2 3] 

N- {5 - [2- ii^^^/i-T^ y) try i;?i/-5— r/v:*/v:^'^/^] -4- (2- 

'fb-g'^l 3 2 2 (200 mg, 0.486 mmol) ^ 1 , 4 (i mL) KUMl^. 

2mol/L v^^ ^/VT 5 :y(D THF (2.43 mL, 4.86 mmol) ^JPx.T. MWiMmT 

-t?4H#pfl^#bf^o Kft-mK^^mx.x. m^^^^^x^mvfco ^mm^m^uik^ 
itmm^=^^ / — /i^-^ y >^ 7 y —r^ ^ti<ix^. ^fa-fi^-a^^ 323 (m mg, 54%) 
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iH NMR (DMSO-de, 8 ppm): 3.12 (s, 6H), 6.55 (dd, J = 1.6, 3.2 Hz, IH), 6.67 (d, J = 
8.6 Hz, IH), 6.88 (d, J = 3.2 Hz, IH), 7.61 (d, J = 1.6 Hz, IH), 7.86 (dd, J = 2.4, 8.6 
Hz, IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H) 8.47 (d, J = 2.4 Hz, IH), 8.84 (dd, J = 1.6, 4.6 
Hz, 2H), 13.51 (br s, IH). 
APCIMS m/z: [M+H]+ 420. ' 
Si.^.: 260-265 (^Mf) °C. 

N- [4- (2--^V/^) - 5- (2-^/V7i^ y y t°y >^>-- 5 — { ;]y^/U^:=-M 

mmm 323 1 mmi^ u-r. i^:^ ^/vr 5 >'(Di-^t> \z.^;vi^ y ^^^v^. \\:.^m 

3 2 2 (200 mg, 0.486 mmol) ;5^b^|B'ft:'^i^ 3 2 4 (46.4 mg, 21%) ^^Hfelll 

iR NMR (DMSO-de, 8 ppm): 3.25-3.35 (m, 4H), 3.60-3.70 (m, 4H), 6.55 (dd, J = 1.9, 
3.2 Hz, IH), 6.86 (d, J = 9.2 Hz, IH), 6.90 (dd, J = 0.8, 3.2 Hz, IH), 7.61 (dd, J = 0.8, 
1.9 Hz, IH), 7.88 (dd, J = 2.4, 9.2 Hz, IH), 8.03 (dd, J = 1.6, 6.2 Hz, 2H), 8.48 (d, J 
= 2.4 Hz, IH), 8.84 (dd, J = 1.6, 6.2 Hz, 2H), 13.52 (br s, IH). 
APCIMS m/z: [M-1-H1+ 462. 
B4>-^: 195-205 X.. 
\MMm 3 2 5] 

N- {4- (2-:7y/v) -5- [2- (4-7<^/^t:°-<^v'>'- 1 — f/V) fyi^' 
^- 5 jv^^vit^'^;V\^r-/—;\^- 2 -4 M \^^) ^yl^- A-1d K('fb 

3 2 5) 

^»!l3 2 3 ^IIl=(tf-bT. v^P<^/l-T5 ^(^ft^«9 f-1 -T^^/Vt^-^^v^^-^ffi 
V\ it^ms 2 2 (200 mg, 0.486 mmol) ^O^fe^ta^ft^-a^i^ 3 2 5 (110 mg, 47%) 

m NMR (DMSO-de, 8 ppm): 2.28 (s, 3H), 2.47-2.50 (m, 4H), 3.65-3.75 (m, 4H), 
6.55 (dd, J = 1.6, 3.2 Hz, IH), 6.87 (d, J = 9.2 Hz, IH), 6.90 (d, J = 3.2 Hz, IH), 7.60 
(d, J = 1.6 Hz, IH), 7.86 (dd, J = 2.4, 9.2 Hz, iH), 8.02 (dd, J = 1.4, 4.5 Hz, 2H), 
8.47 (d, J = 2.4 Hz, IH), 8.81 (dd, J = 1.4, 4.5 Hz, 2H). 
APCIMS m/z: IM-I-H1+ 475. 
195-205 °C. 

immm 326] 

N- {4- (2-7'y/v) -5- [2- (4-t Knd^i^t-^y v?y) t-y i^:y~5 
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3 2 6) 

MMW^i 3 2 3 t mm^^ b-C. -^^^ ^/UT 5: ^'CD'fttP Jci 4 - t K 13 ^25^ 1^-^ y 
^fflV^, 'fti-^^l^ 3 2 2 (200 mg, 0.486 mmol) pD^fc^fB-fb-^i^ 3 2 6 (95.0 mg, 41%) 

iH NMR (DMSO-de, 5 ppm): 1.28-1.41 (m, 2H), 1.75-1.80 (m, 2H), 3.16-3.17 (m, 
2H), 3.72-3.78 (m, IH), 4.06-4.12 (m, 2H), 4.76 (d, J = 4.0 Hz, IH), 6.55 (dd, J = 1.6, 

3.5 Hz, IH), 6.86 (d, J = 9.2 Hz, IH), 6.88 (dd, J = 0.8, 3.5 Hz, IH), 7.60 (dd, J = 0.8, 

1.6 Hz, IH), 7.83 (dd, J = 2.4, 9.2 Hz, IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.45 (d, J 
= 2.4 Hz, IH), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.51 (br s, IH). 

APCIMS m/z: [M-i-H]+476. 
ill^: 264-268 'C. 
[^MM3 2 7] 

N- [4- (2-7!;/^) -5 - (t°yv^>^-4 — f/V:fy/\y:^:=./U) 9^TyWw-2 
- ^ /V] :fy /w^ 5: i^m text- (-f b-^ti 3 2 7) 

Btr^tbtL^^b-^^h (500 mg, 1.45 mmol) /O^^j^lB^fk-a^i^ 3 2 7 (125mg, 23%) 

iH NMR (CDCI3, 8 ppm): 1.51 (s, 9H), 6.40 (dd, J = 1.7, 3.3 Hz, IH), 7.14 (d, J = 
3.3 Hz, IH), 7.16 (d, J = 1.7 Hz, IH), 7.55 (d, J = 6.1 Hz, 2H), 8.67 (d, J = 6.1 Hz, 
2H). 

[^Wll 3 2 8] 

2 -T - (2-:7y/v) ^rywv- 5 — r/^= 4 - y -:>/v=-ir h :y (-ft 

3 2 8) 

*Jfe^J 18 6^ LT. 'fb'^^ 185 (D\\t^ «9 f^lfb-a^^) 3 2 7 (125 mg, 0.337 

mmol) i>-^h^W.\V.-^m3 2^ (91.0 mg, 100%) Sr#fCo 

iH NMR (CDCls, 8 ppm): 5.68 (br s, 2H), 6.35 (dd, J = 1.8, 3.3 Hz, IH), 6.98 (d, J = 
3.3 Hz, IH), 7.04 (d, J = 1.8 Hz, IH), 7.51 (d, J = 6.1 Hz, 2H), 8.62 (d, J = 6.1 Hz, 
2H). 

\MM^\\ 3 2 9] 

N- [4- (2-:7y/W -5- (f yi;?i^-4 — uvij;vm=^;V) ^ry^— /i^-2 

t:°y v?:/-4-:^7/V/}^>i^5 K (^fb-^^fS 2 9) 

18 7^ UT. wi^^m i s e <d\\^ ^ 328 (91.0 mg, 

0.335 mmol) 3 2 9 (72.0 mg, 57%) ^#fCo 
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. iH NMR (DMSO-de, 6 ppni): 6.53 (dd, J = 1.8, 3.5 Hz,. IH), 7.05 (dd, J = 0.7, 3.5 Hz, 
IH), 7.47 (dd, J = 0.7, 1.8 Hz, IH), 7.55 (d, J = 5.8 Hz, 2H), 8.03 (d, J = 6.1 Hz, 2H), 
8.65 (d, J = 5.8 Hz, 2H), 8.84 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H]+ 377. 

ii.^.: 276-285 °C. 

mmm s s o ] 

N— [4- (2-:7y7ix) - 5- {2-?^T/i^^°V z^^^- 4--(/P:fyyu-^=-/]^) 9-T 

VN, ##f!j8-X?#btL5{l::'^i^h (1.84 g, 5.33 mmol) 'A^hM^it-^'^S 3 0 (1.26 
g, 61%) Sr#fcio 

iH NMR (CDCls, 5 ppm): 1.53 (s, 9H), 2.57 (s, 3H), 6.42 (dd, J = 1.7, 3.5 Hz, IH), 
7.20 (d, J = 3.5 Hz, IH), 7.24 (d, J - 1.7 Hz, IH), 7.30 (d, J = 5.1 Hz, IH), 7.35 (s, 
IH), 8.56 (d, J = 5.1 Hz, IH). 

mmm s a i : 

2-T5y-4- (2-:7y/v) ^t^— — i'/v=2-p«^/vt°y v^:/-4- 
MMm 1 8 6 i! UT. ^h^^ 18 5 (Di^t> «9 K^t-^^ 3 3 0 (1.26 g, 3.27 
mmol) -^^hmm^t^l^S 3 1 (872 mg, 93%) ^^fCo 

iH NMR (CDCI3, 8 ppm): 2.53 (s, 3H), 5.67 (br s, 2H), 6.36 (dd, J = 1.8, 3.5 Hz, IH), 
7.03 (d, J = 3.5 Hz, IH), 7.14 (d, J = 1.8 Hz, IH), 7.24 (d, J = 5.1 Hz, IH), 7.28 (s, 
IH), 8.50 (d, J = 5.1 Hz, IH). 

[^mM3 3 2] 

N- [4- (2-:7iJ/lx) -5- (2-p«^/Vt°y i^^-4 — 

2 — r t° y 4 -:;^7 ^ K iit^m 3 3 2) 

'fb-^#J3 3 1 (150 mg, 0.526 mmol) ^ DMF (2 mL) IZ^MV. 4y=.=t^^^ 
m (259 mg, 2.10 mmol) . EDO ^MM (403 mg, 2.10 mmol) *5j:t5l-t Kn^f- 
v-^Vy' b y T>^— /V— TkfPi^ (322 mg, 2.10 mmol) Sr^JPx.T. 60°C-e 3 B#Ph1^# 

:/i3/-?y — yV-eSJS^i-,^ r i J; 19 . ^lE'fli'a'i^ 3 3 2 (78.0 mg, 38%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 2.59 (s, 3H), 6.38 (dd, J = 1.7, 3.5 Hz, IH), 7.17 (d, J = 
3.5 Hz, IH), 7.22 (d, J = 1.7 Hz, IH), 7.35 (d, J = 5.1 Hz, IH), 7.40 (s, IH), 7.76 (d, 
J = 6.1 Hz, 2H), 8.59 (d, J = 5.1 Hz, IH), 8.85 (d, J = 6.1 Hz, 2H). 
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APCIMS m/z: [M+H]+ 391. ■ 
M>'^' 223-225 °C. 

immm 333] 

N- [4- (2-:7y/V) -5- (2-p(5^/l-t:°y i^:/-4 f /U;^ 

y—^u- 2 -4/1-1 - y 4 -:*;v-/Jf =3^-9- 5 K {\\y^m 3 3 3) 

^ffiV^, >ft:'^4^3 3 1 (150 mg, 0.526 mmol) b^IIB'fli'^^ 3 3 3 (59.0 mg, 28%) 

iH NMR (DMSO-de, 5 ppm): 2.47 (s, 3H), 2.59 (s, 3H), 6.54 (dd, J = 1.8, 3.3 Hz, 
IH), 7.05 (d, J = 3.3 Hz, IH), 7.35 (d, J = 5.1 Hz, IH), 7.40 (s, IH), 7.48 (d, J = 1.8 
Hz, IH), 7.83 (d, J = 5.0 Hz, IH), 7.92 (s, IH), 8.54 (d, J = 5.0 Hz, IH), 8.69 (d, J = 
5.1 Hz, IH), 18.6 (br s, IH). 
APCIMS m/z: [M+H1+ 405. 
MM:- 205-229 °C. ' 
C^MMS 3 4 ] 

N- [4- (2->^y/W) -5- (2-p« b=arv^t:°y i:;?:/-4 — i ^ 
T >^^/l^- 2 - ^ /V] io % l^m. tert- •f'^/V ({b-a*^ 3 3 4) 

^ifeM 1 7 6 1 mm^ bT^ 2 - v-r y \cm-^m 1 1 

'^l::^i^k*^V^. #%M8-e#btL§'fb'^i^h (4.45 g, 12.9 mmol) d^fct^lB'fb'g' 
#33 3 4 (2.34 g, 47%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.47 (s, 9H), 3.94 (s, 3H), 6.44 (dd, J = 1.9, 3.5 Hz, IH), 
6.96 (dd, J = 0.8, 1.4 Hz, IH), 7.09 (dd, J = 1.4, 5.1 Hz, IH), 7.28-7.34 (m, 2H), 8.21 
(dd, J = 0.8, 5.1 Hz, IH), 9.26 (br s, IH). 
APCIMS m/z: [M-1-H1+ 402. 

CM#!l3 3 5] 

2-T^y-4 - (2-y y/V) ^ry*— /V- 5-^/V=2-y Y^-y\f^)ry^^- a 

mmm 18 6^ nmc u-c. \Y.-^m i s 5 (D\\t> 19 x-cw^-^m 334 (2.34 g, 6.55 

mmol) :d^fc^|S'fk-a-i^3 3 5 (1.49 g, 76%) Sr#fCo 

iH NMR (DMSO-de, 6 ppm): 3.82 (s, 3H), 6.45 (dd, J = 1.6, 3.2 Hz, IH), 6.75 (dd, J 
= 0.8, 1.4 Hz, IH), 6.92 (dd, J = 0.5, 3.2 Hz, IH), 6.96 (dd, J = 1.4, 5.1 Hz, IH), 7.35 
(dd, J = 0.5, 1.6 Hz, IH), 8.13 (dd, J = 0.8, 5.1 Hz, IH), 8.22 (br s, 2H). 
APCIMS m/z: IM-I-H3+ 302. 

\Mmm 3 3 6] 
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N- [4— {2 --7])/^) - 5— (2-p< h^eixt-y 4 --I'/Pj^jyVj^'^/l^) 

T 2 — i;V\ tf y ^^:y- 4 ■-:^7yV73f :3{^i^ 5: K ({k-g-i^ 3 3 6) 

HM^il 18 7^ {b^i^ 186 COf^t? 19 (-'fk-a-J^ 3 3 5 (100 mg, 0.332 

mmol) 1i^h%^m(0\\:.-^m 3 3 6 ^#fCo WM^(0\\::^m 3 3 6 7 — /l^-C y 

^ y — r 6 ^ J; ^ :]lfB{t:-^ii^ 3 3 6 (101 mg, 77%) h LTttfcio 

iH NMR (DMSO-dG, 5 ppm): 3.87 (s, 3H), 6.54-6.58 (m, IH), 6.96 (s, IH), 7.12 (d, J 
= 3.2 Hz, IH), 7.16 (d, J = 5.1 Hz, IH), 7.55 (s, IH), 8.03 (d, J = 4.9 Hz, 2H), 8.26 (d, 
J = 5.1 Hz, IH), 8.84 (d, J = 4.9 Hz, 2H), 13.69 (br s, IH). 
APCIMS m/z: DV[+H]+ 407. 
mM:- 237-239 °C. 
C^»>I3 3 7] 

N— [4- (2-7y/V) -5- (2-^/^Ji^y y fc°y v^>'-4 — < jViJ 
-/—JiV- 2 iJjiV^^ ^ i^m. tert-:/^/v {WL'^m 3 3 7) 
«M1 7 6 111=^1^ UT. Q.-l^r J'^mm^(O\\^'0\C2-^}Vi!s^^) /=^=^^ 
^-^^fflV^, ^^m^-^Uhtl^it^mh. (1.31 g, 3.80 mmol) /O^fe^lB'fb'a'tJ 3 

3 7 (672 mg, 43%) ^#f^o 

iH NMR (CDCls, 8 ppm): 1.49 (s, 9H), 3.49 (t, J = 4.8 Hz, 4H), 3.80 (t, J = 4.8 Hz, 
4H), 6.44 (dd, J = 1.8^ 3.6 Hz, IH), 6.82-6.84 (m, IH), 6.86 (dd, J = 1.8, 4.8 Hz, IH), 
7.24-7.27 (m, IH), 7.30-7.32 (m, IH), 8.23 (dd, J = 0.6, 4.8 Hz, IH), 9.11 (br s, IH). 
APCIMS m/z: [M+H]+457. 

mmm 333] 

2-r^y-4- (2-:7y/v) ^Tywi^-5-^/^=2-^/v/jNy 7 t°y v^:/- 

4 ^ ^ (^l-^i^ 3 3 8 ) 

mmm isQt nm^ br. it^m 135 (Di\t> v lut-^^ 337 (672 mg, 1.63 

mmol) ■^^hmt^it^<^3 3 8 (484 mg, 83%) ^#fcio 

iH NMR (DMSO-de, 8 ppm): 3.33 (t, J = 5.1 Hz, 4H), 3.64 (t, J = 5.1 Hz, 4H), 6.46 
(dd, J = 1.6, 3.5 Hz, IH), 6.70 (dd, J = 0.8, 3.5 Hz, IH), 6.71-6.72 (m, IH), 6.92 (d, J 
= 3.5 Hz, IH), 7.36-7.38 (m, IH), 8.12 (d, J = 5.1 Hz, IH), 8.16 (br s, 2H). 
APCIMS m/z: [M-m]+ 357. 
C^W!l3 3 9] 

N- [4- (2-:7y/W) -5- (2-^/VJj^y 7 t;°y v'>'-4-'l'/V:^//^^^=^/V) 
^Ti/— T/l^] t:°y v^V-4-;^7/^:1^>f-5: K (^b-^#J3 3 9) 

mmm i s 7 1 mm^ bx.. ^t^m 1 a e (Di^t> ^ i,<:.^t-^<^ sss (435 mg, 1.36 

mmol) ■A^^UMO)^t^m 3 3 9 ^^fCo ^^M<D^t^m 3 3 9 ^=^^ J — /V-C y 
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9 y —r^ r ^ }c J; <9 mm<t^^ 339. (447 mg, 71%) ^nt^o 

iH NMR (DMSO-de, 8 ppm): 3.40 (dd, J = 4.1, 5.1 Hz, 4H), 3.66 (dd, J = 4.1, 5.1 Hz, 
4H), 6.57 (dd, J = 1.6, 3.2 Hz, IH), 6.86 (d, J = 4.9 Hz, IH), 6.93 (s, IH), 7.10 (d, J 
= 3.2 Hz, IH), 7.56 (d, J = 1.6 Hz, IH), 8.03 (dd. J =1.6, 4.4 Hz, 2H), 8.22 (d, J = 
4.9 Hz, IH), 8.84 (dd, J = 1.6, 4.4 Hz, 2H), 13.67 (br s, IH). 
APCIMS m/z: [M+H]+ 462. 
MM.- 210-21 Z °C. 
[MW\ 3 4 0] 

N— [4— {yyiy—2—^;v) —5 - (:7^>'— 2 — i/v-^/v-^^/v) ^ry'wv 

— 2 — -f /V] ;^7/V/-^ ^ tert-:/9^/l^ ({k-^^l 3 4 0) 

^JiMi 8 5 tmm^\^X. y :ym.<Di^t>K)\^2-y^iy^/v^^>'m.^^^^. 
###i|8-^'#btt5'fb'^i^h (500 mg, 1.45 mmol) id^b^lB'fb'a^tl 3 4 0 (187 mg, 
36%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.51 (s, 9H), 6.47 (dd, J = 1.8, 3.3 Hz, IH), 6.53 (dd, J = 
1.7, 3.5 Hz, IH), 7.28 (d, J = 3.3 Hz, IH), 7.45-7.46 (m, 2H), 7.60 (d, J = 1.7 Hz, 
IH). 

mmm^A i] 

{^h^m 3 4 1) 

mmm i se t mm^ lt. ^h^^ 135 of^^t? «9 i^it^m 340 (i87 mg, 0.519 

mmol) ^O^fe+llB'fli-^^lS 4 1 (115 mg, 85%) ^mtio 

m NMR (CDCI3, 8 ppm): 6.45-6.46 (m, IH), 6.49-6.51 (m, IH), 7.17-7.18 (m, IH), 
7.40-7.44 (m, 2H), 7.51-7.52 (m, IH). 

[*»!J3 4 2] 

N- [4- (-7 91^-2-4/1^) - 5- (7 9:^- 2-4 /^^:ti/i-^=-M =f-TV^—;v 

- 2 — f /V] t° y v'V- 4 -;^;/^/K=3ri^ ^ K 3 4 2) 

18 7^ b-r. 'fb^i^ 186 (7)f^:b «9 i^it^m 341 (115 mg, 0.442 

mmol) ib>h^mih^^3 4. 2 (112 mg, 70%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.60 (dd, J = 1.8, 3.7 Hz, IH), 6.73 (dd, J = 1.5, 3.7 Hz, 
IH), 7.09 (d, J = 3.7 Hz, IH), 7.32 (d, J = 3.7 Hz, IH), 7.68 (d, J = 1.8 Hz, IH), 8.00 
(d, J = 1.5 Hz, IH), 8.01 (d, J = 5.5 Hz, 2H), 8.82 (d, J = 5.5 Hz, 2H). 
APCIMS m/z: M+B]* 366. 
245-248 °C. 

immm 343] 
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N— [4- (2-:7y/V) —5- ^TV' 
2 — r _ t° y V'^y- 4 5 K (-fb-^tJ 3 4 3) 

^Jfe^[|2 8 3 hnWi^X^-X. 2-::/n^-6-p< h=3riXt°!J v?va:)'ftfot9 (31 2 
^/V':7 =7 ^^ffl V\ 'fb;'^#) 9 8 (300 mg, 0.837 mmol) 3 4 3 (195 

mg, 61%) ^#fc:o 

iH NMR (DMSO-de, 8 ppm): 2.41 (s, 3H), 6.21 (d, J = 3.5 Hz, IH), 6.44 (dd, J = 1.8, 
3.5 Hz, IH), 7.26 (d, J = 3.5 Hz, IH), 7.32 (dd, J = 0.7, 3.5 Hz, IH), 7.41 (dd, J = 0.7, 
1.8 Hz, IH), 7.75 (d, J = 6.1 Hz, 2H), 8.85 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M+H]+ 380. 
WkM:- 185-189 °C. 

3 4 4] 

N- [4- (:7^^-2— r/v) -5- (:7^^-3— r/v;57/v4<^/v) ^f-r^Z—^v 

- 2 — < ?V\ % l^m. tert- iWL-^m 3 4 4) 

HifeMi 8 5 irlH^fcibT. f^y :/Moft:bt)}e: 3-:79:^;^/^3i^V^?ffflv>. 
8 tt^-fb-a^f^ h (500 mg, 1.45 mmol) ii^ fj^lB'fb'&^l 3 4 4 (79.0 mg, 

15%) -^'mz., 

m NMR (CDCls, 6 ppm): 1.50 (s, 9H), 6.44-6.48 (m, IH), 6.82-6.83 (m, IH), 
7.31-7.45 (m, 3H), 7.94-7.96 (m, IH), 8.67 (br s, IH). 

CSIit'M3 4 5] 

2-T^y-4- (2-:7y/V)^T>^Wl'— 5 — f/V=:7'7>'-3 — i;V='^ 
(ih^m 3 4 5) 

mmm i s a ^ mmi^ lt. it^i^ i s s (Di-^io 9 ic^t-^m 344 (79.0 mg, 

0.219 mmol) ^O^btllE-fl^^i^ 3 4 5 (40.0 mg, 70%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 6.39 (dd, J = 1.8, 3.7 Hz, IH), 6.67 (dd, J = 0.7, 1.8 Hz, 
IH), 7.21 (dd, J = 0.7, 3.7 Hz, IH), 7.32-7.33 (m, IH), 7.34-7.35 (m, IH), 7.78-7.79 
(m, IH). 

immm 3 4 6] 

N- [4- (:7^v— 2 — {^v) —5- (:7v>'— 3 -^/v:^//v?K^/^) 9^Ty'— /i^ 

- 2 — r /v] y v'^/- 4 ^ K i^t^m 3 4 6) 

Hm^J 1 8 7 t m^^tc: UT. {tl-a-^ 18 6 0'f-^:b >9 i<lit^m 3 4 5 (40.0 mg, 
0.154 mmol) hmfiit^^ S 4 6 (34.0 mg, 61%) ^#fCo 
iH NMR (DMSO-de, 6 ppm): 6.61 (dd, J = 1.8, 3.5 Hz, IH), 6.83-6.84 (m, IH), 7.09 
(dd, J = 0.8, 3.5 Hz, IH), 7.71 (dd, J = 0.8, 1.8 Hz, IH), 7.83-7.84 (m, IH), 8.03 (d, J 
=5.9 Hz, 2H), 8.31-8.32 (m, IH), 8.84 (d, J = 5.9 Hz, 2H). 
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APCIMS m/z: [M+H]+ 366. 
m^'- 217-231 °C. 

N- [4- (2-:7yyP) — 5- 2-^71^;*/^/}?;:^/^) ^T:/—/i— 

2--f7V] >s^^-4-:^7/V7}^>i^5 K ^^^^^5 3 4 7) 

^Jfe{r!l2 8 3 irlWI^iClbT. 2-:/n^-6-7« h^^^tf V Z^:y(D^Xt>'0 l^^^y 
rn>'^MV^, 4t^^9 8 (100 mg, 0.279 mmol) ^Ji^b^fS-fb-^il^ 3 4 7 (80.0 mg, 
75%) ^#fCo 

iH NMR (DMSO-ds, 8 ppm): 6.59 (dd, J = 1.8, 3.5 Hz, IH), 7.02 (d, J = 3.5 Hz, IH), 
7.20 (dd, J = 3.9, 5.2 Hz, IH), 7.67 (d, J = 1.8 Hz, IH), 7.68 (dd, J = 1.1, 3.9 Hz, IH), 
8.03 (d, J = 6.1 Hz, 2H), 8.09 (dd, J = 1.1, 5.2 Hz, IH), 8.84 (d, J = 6.1 Hz, 2H), 13.6 . 
(br s, IH). 

APCIMS m/z: IM+H1+ 382. 
MM- 208-210 °C. 
[^»J3 4 8] 

N- [4— (2— ^y^]^) —5- (5^-TyWv- 2 -^/V:^7V^'^/V) f-Ty—/l^- 
2 —f/W] t° y v^^'- 4 K i^t^l^ 3 4 8) 

— /I'^MV^, it^m9 8 (100 mg, 0.279 mmol) 4 8 (19.0 mg, 

18%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 6.72 (dd, J = 1.7, 3.5 Hz, IH), 7.73 (d, J = 3.5 Hz, IH), 
7.89 (d, J = 1.7 Hz, IH), 8.06 (d, J = 6.1 Hz, 2H), 8.26 (d, J = 3.1 Hz, IH), 8.30 (d, J 
= 3.1 Hz, IH), 8.85 (d, J = 6.1 Hz, 2H), 13.7 (br s, IH). 
APCIMS m/z: [M-i-H]+ 383. 
m.^- 228-240 °C. 

mMm3 4 9] 

N— [4— (2-:7y/i/) —5 - (5 -7«5^/i/^ry'— /i^- 2 --Y/i^:^/!^^^^/!^) ^ 

T y^—/]^- 2 — r /w] t° y i^-- 4 $ K X^h-^m 349) 

^/l^^T)/— /^^fflV^, 'fb-a'f^g 8 (200 mg, 0.558 mmol) Tb^hM^it-^l^ 3 4 9 

(150mg, 68%) ^#fCo 
iH NMR (DMSO-de, 8 ppm): 2.59 (s, 3H), 6.71 (dd, J = 1.8, 3.5 Hz, IH), 7.71 (d. J = 
3.5 Hz, IH), 7.88 (d, J = 1.8 Hz, IH), 7.96 (s, IH), 8.05 (d, J = 6.1 Hz, 2H), 8.85 (d, 
J = 6.1 Hz, 2H), 13.6 (br s, IH). 
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APCIMS m/z: [M+H]-*- 397. 
St-^: 275-277 {^M) -C. 

immm 350] 

ry^— /v- 2--i'/v3 t°!J v;?:/-4-;^/i//K^i^-^ F ('ft^^it^ s 5 o ) 

mMm2 8 3 i:|ll^(cLT. 2-7^n^-6-^ b =^^/ 1° y v?>'(Z)'f-t:t^ 9 4 - p« 
^/V^ry'— /^^fflV\ it-^S^9 8 (200 mg, 0.553 mmol) d^b^fB{b^#l 3 5 0 

(175mg, 79%) ^ntio 
m NMR (DMSO-de, 6 ppm): 2.50 (s, 3H), 6.69 (dd, J = 1.8, 3.5 Hz, IH), 7.64 (d, J = 
3.5 Hz, IH), 7.83-7.85 (m, 2H), 8.04 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H), 
13.6 (br s, IH). 
APCIMS m/z: [M+H1+ 397. 
91.^:250-255 "C. 

immm 351] 

N- [5- (4, 5-v^7«9^/V^Ty— — f /V-:^/V7}?:=^/V) -4- (2-71) 

/i<) ^ry— /v-2 — f/V] \i°v-J:y-4-:fy/i'^^-^^ ('fb'^^^3 5 1) 

-v?p«=5^/V^Ty— /^%fflV^, 'ffc;'a'#l9 8 (200 mg, 0.558 mmol) :d^hM^ih^^ 
3 5 1 (131 mg, 57%) ^Wfc^ 

m NMR (DMSO-de, 5 ppm): 2.41 (s, 3H), 2.48 (s, 3H), 6.69 (dd, J = 1.8, 3.5 Hz, 
IH), 7.64 (dd, J = 0.7, 3.5 Hz, IH), 7.86 (dd, J = 0.7, 1.8 Hz, IH), 8.05 (d, J = 6.1 Hz, 
2H), 8.84 (d. J = 6.1 Hz, 2H), 13.6 (br s, IH). 
APCIMS m/z: [M+H]+ 411. 
gi."^: 270-272. (^M) °C. 

immm s s 21 

N- {4- (2-:7y/v) -5 - [1- (by-ryiT'ntvvi/y/^) \i°x=t--/u-3- 

5 2) 

mMm2 8 3 ilRl^J^bT. 2-:/n^-6-7^ V-^^^^d^ V'^^<J:>\\t>'0\C3 --f 
n^-1- (hy^y:7"n tvve/y /l^) t°n— /^^^V^, {b-a-^ 9 8 (179 mg, 0.500 
mmol) d^£.^l5'fk-a'#»3 5 2 (156 mg, 60%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 0.96-1.03 (m, 18H), 1.41-1.49 (m, 3H), 6.52 (dd, J = 
1.8, 3.5 Hz, IH), 6.64-6.65 (m, IH), 6.91-6.92 (m, 2H), 7.31-7.32 (m, IH), 7.80 (dd, 
j = 0.7, 1.8 Hz, IH), 8.00 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H). 
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mmm 353]" 

N— [4- (2->^y/V) -5 - (t'o— /l— 3 — f /^;^7/V7j^':=:/V) 
— r /V] t° V i^i^- 4 -:p57/^J}^>f- 5 K ({k^i^ 3 5 3) 
-fk-^^lS 5 2 (155 mg, 0.298 mmol) 43 J;t)« O.lmol/L:^^ (2.5 mL) / 

(2.5 mL) \^mn^-^. dQ°cx^ 2^mm.w\^f^o ^mn^m\^^my]^m'r Y V ^ 

"7 J>^^ ^^^"7-7 (--=^f-^r : : 4) -eltMt-^ - i J: . 

^tBit^-a-il^ 3 5 3 (89.0 mg, 82%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 6.51-6.54 (m, IH), 6.57 (dd, J = 1.8, 3.3 Hz, IH), 
6.89-6.90 (m, IH), 6.97 (d, J = 3.3 Hz, IH), 7.41-7.42 (m, IH), 7.68 (d, J = 1.8 Hz, 
IH), 8.03 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H), 11.6 (br s, IH), 13.5 (br s, 
IH). 

iSIl^: 259-260 °C. 
[^JiM3 5 4] 

N- [4- (2-:7y/v) - 5- (1 -^^/Vfn— /l^-S — Ol^iJ^^-^^/V) 
V—;v- 2 \f V V? V- 4 ^ K Wkl'^ti 3 5 4), 

it^'^S 5 3 (106 mg, 0.288 mmol) ^ DMF (1.4 mL) \zMM'^. 55%7j<:^'fb 
b y i» (25.3 mg, 0.576 mmol) *5 J; t)^ 3 '^^^tj;?? (0.0179 mL, 0.288 mmol) 

^7V=l : 1) xmU-r^ r i J; (9 . tltB-fb^i^ 3 5 4 (97.0 mg, 89%) Sr#/Co 
iH NMR (DMSO-de, 5 ppm): 3.69 (s, 3H), 6.36 (dd, J = 1.8, 3.5 Hz, IH), 6.61-6.62 
(m, IH), 6.71-6.72 (m, IH), 7.16 (d, J = 3.5 Hz, IH), 7.29 (d, J = 1.8 Hz, IH), 
7.33-7.34 (m, IH), 7.74 (d, J = 6.1 Hz, 2H), 8.82 (d, J = 6.1 Hz, 2H), 10.7 (br s, IH). 
APCIMS m/z: IM+H1+ 379. 
209-211 °C. 

I'mkm 3 5 5] 

N- [5- {l-:r.^;V}^n^;V-3-^ ;Vij;V^::=.;V) -4- (2-:7y/^) 

/V- 2 — r /V] y v^v- 4 --^^v-m^^ ^ k 355) 
mMm 354^ ^m\^ b-r. 3 t^/^fiiT^ ^/i-(^ftfc> «9 3 !^7'^t;rc^/v^^v^. iki-^m 

353 (105 mg, 0.288 mmol) lO^fet^fE'fb'^i^ 3 5 5 (99.0 mg, 88%) ^#fCo 
iH NMR (DMSO-d6, 8 ppm): 1.44 (t, J = 7.3 Hz, 3H), 3.94 (q, J = 7.3 Hz, 2H), 6.34 
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(dd, J = 1.7, 3.3 Hz, IH), 6.66-6.72 (m, 2H), 7.11 (d, J = 3.3 Hz, IH), 7.31 (d, J = 1.7 
Hz, IH), 7.33-7.34 (m, IH), 7.73 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H), 10.9 
(br s, IH). 

APCIMS m/z: [M+H\+ 393. 
E^M.- 127-134 °C. 
imMm 3 5 6] 

N— [5— (1 — ^>'v^/Vfc°n— /k— 3 — { /]y^/l-7i^=-/l-) —4 - i2—-7VM ^ 
T^^^— /V- 2— f/v] t°y s^>'-4-;^/V7j^>1^^ K ('fli-a-Ji^ 3 5 6 ) 

3 5 3 (100 mg, 0.274 mmol) d^S^^IB^b-^^ 3 5 6 (106 mg, 85%) 

iH KnVLR (DMSO-de, 5 ppm): 5.06 (s, 2H), 6.35 (dd, J = 1.8, 3.5 Hz, IH), 6.65-6.75 

(m, 2H), 7.11-7.14 (m, 3H), 7.31-7.37 (m, 5H), 7.73 (d, J = 6.1 Hz, 2H), 8.81 (d, J = 

6.1 Hz, 2H), 10.6 (br s, IH). 
APCIMS m/z: M+B]* 455. 

175-178 X:. 
WWJ3 5 7] 

N— [5- (5-tert->^^/V- 1, 3, 4 -:^=3r1^v'Ty'— /V- 2 — (/V:fy/^^^=^ 

,V) - 4 - ( 2 - :7 y /V) 2 -^?v\ \f y 4 -:*/V/}<=3ri^ 5: K {W:. 

357) 

WOOl/57004 tBi4(7);^fe-e# b tb5 2 -tert-:/^/^- 1,3,4 -;:^^1^i^Ty^ 
— /V (116 mg, 0.919 mmol) ^ THF (4 mL) fd^jlfb. -78°C. T/V=f ;x^i5i5T 
1?. 2.00mol/L y ^•>i^ v'-l' y :7'n tWT 5: K(Z) THF MM (0.420 mL, 0.840 mmol) 
^tlUx.X. -IS^CX^ 15 ^mmWl^fCo RJtM\C^h^m9 8 (lOO mg, 0.279 mmol) 
CD THF (2mL) ^^f^SrtiSTb. 1.5 0#PHm#bfc:c ^J^^^^^ISfPl^'fbT 

/v-e y :^ ^ y — r s :Lti<ix'o ^iB^ft^^^i 357 (80.7 mg, 68%) ^#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.40 (s, 9H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.59 (d, J = 
3.5 Hz, IH), 7.84 (d, J = 1.9 Hz, IH), 8.05 (dd, J = 1.6, 6.2 Hz, 2H), 8.85 (dd, J = 1.6, 

6.2 Hz, 2H), 13.77 (br s, IH) . 
ESIMS m/z: [M-HHl+424. 
lll.^: 190-255 i^M) X:. 

[^jt^j3 5 8] 

2— T5:y — 4- (2-:7y/^) ^^ry— /i— 5--r/v=2-;^^y- 1, 2-t^t 
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K t3 fc:° y 5 — Y <^ h V ('fk'^i^ 3 5 8 ) 

it^^3 1 8 (1.36 g, 4.51 mmol) , Sri^m (4mL) KmM^. 48%*'fk7X?^^ (4 

mL) ^m^x^ iQo^cx 1 ^^mwi^f^. ^itM^m.mmmi-hv ^j>^7mmi^^ 
Au ^Hii.rz.mi^^M'm-f-^^tK^'o ^ mm^t^ms 5 s (1.20 g, 93%) ^# 

fco ■ 

iH NMR (DMSO-de, 5 ppm): 6.18 (d, J = 9.5 Hz, IH), 6.50 (dd, J = 1.6, 3.2 Hz, IH), 
6.73 (d, J = 3.2 Hz, IH), 7.54 (d, J = 1.6 Hz, IH), 7.60 (dd, J = 2.4, 9.5 Hz, IH), 7.74 
(d, J = 2.4 Hz, IH), 7.83 (br s, 2H), 

imMM 3 5 9] 

2— T5:y-4- (2-:7y/i/) ^^ry^—zv-s — f/v= i -7«^/^-2-;^=¥y — 
mmm 126^ mm^ lt. ^t^m q (oi^t^ n i^^t^m 3 5 s (287 mg, 1.00 

mmol) ^O^b^lE'fb'^i^S 5 9 (160 mg, 53%) Sr^-fe@#:i: bT#fcio 

iR NMR (DMSO-de, 5 ppm): 3.30 is, 3H), 6.30 (d, J = 9.7 Hz, IH), 6.51 (dd, J = 1.6, 

3.2 Hz, IH), 6.74 (dd, J = 0.5, 3.2 Hz, IH), 7.51 (dd, J = 0.5, 1.6 Hz, IH), 7-60 (dd, J 

= 2.7, 9.7 Hz, IH), 7.94 (br s, 2H), 8.11 (d, J = 2.7 Hz, IH). 

ESIMS m/z: [M+H1+ 302. 

mmmse 03 

N- [4- (2-7y/^) -5- (l-y^/^-2-:^-=¥y- 1, 2-S^t Knt°y 
(-fli^i^ 3 6 0) 

mMin 18 7 1 mmK ut. {b-a-^ 1 a e (Di-^t> ^ 359 (160 mg, 0.530 

mmol) ■t)^hmM(Di\:,^S^ 3 6 0 ^#fCo f^fiM'^'fb^^) 3 6 0 Stt^ ^ / — /VT y ;^ 
9 y — i-^ :Lt\^XV)^ ^IB-fb-^^) 3 6 0 (134 mg, 64%) ^^feglf^^^ LTt^fcio 
iH NMR (DMSO-de, 5 ppm): 3.33 (s, 3H), 6.41 (d, J = 9.7 Hz, IH), 6.59 (dd, J = 2.2, 
3.2 Hz, IH), 6.88 (d, J = 3.2 Hz, IH), 7.65 (d, J = 2.2 Hz, IH), 7.77(dd, J = 2.4, 9.7 
Hz IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.37 (d, J = 2.4 Hz, IH), 8.84 (dd, J = 1.6, 4.6 
Hz, 2H), 13.58 (br s, IH). 
APCIMS m/z: IM-^H]+ 407. 
294-295 X:. 
[»M3 6 1] 

2-T5:/-4 - (2-:7y/v) ^^ry— /V'-5-^/v= i -^^/^-2-:^dE-y- 
l, 2-v?fc Knt°y -J^^^-.S— r/V=<5rh^^ ('fb-a-^' 3 6 1 ) 
mM¥\i 2 6 tmWi^X^x. 3 t>>ft;y ^/vco'R::b«9 ^j\:=^f-/i-^m\'\ it^m 
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q (Di'^t> «9 3 ,5 8 (287 mg, IvOO mmol) 3 6 1 (160 mg, 

51%) ^M-^mi^ti^xm^fco 

iH NMR (DMSO-d6, 8 ppm): 1.01 (t, J = 6.5 Hz, 3H), 3.79 (q, J = 6.5 Hz, 2H), 6.34 
(d, J = 9.5 Hz, IH), 6.50 (dd, J = 1.6, 3.2 Hz, IH), 6.74 (d, J = 3.2 Hz, IH), 7.51 (d, 
J = 1.6 Hz, IH), 7.64 (dd, J = 2.4, 9.5 Hz, IH), 7.93 (br s, 2H), 8.11 (d, J = 2.4 Hz, 
IH). 

APCIMS m/z: [M+H]+ 316. 
C^»J-3 6 2] 

N- [5— (1 -:3^^/l/-2-;*-^y- 1, 2 Kn v?^- 5 — f/l/;*7V7}< 
^/v) - 4 - ( 2 - :7 y y^—/i^- 2 — ^ /V] ])^Jiy-A ^ K 

{ih^m 3 6 2) 

mmm i s. ? <^ mm^ u-c. va-^m i a e (Dv^t> x) iut^m 3 e i (160 mg, 0.510 

mmol) 7b^ibmM<Dih^m 3 6 2 ^#fCo ^mM(D^t^m 3 6 2^^^/ — /^-C V :^ 
9 y — r i! {31 j: «9 . mmh-^m 3 6 2 (80.7 mg, 38%) -kn-^mW-t bT#fCo 
IH NMR (DMSO-de, 6 ppm): 1.04 (t, J = 7.3 Hz, 3H), 3.85 (q, J = 7.3 Hz, 2H), 6.43 
(d, J = 9.7 Hz, IH), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.88 (d, J = 3.2 Hz, IH), 7.64 (d, 
J = 1.6 Hz, IH), 7.98 (dd, J = 2.7, 9.7 Hz, IH), 8.04 (dd, J = 1.6, 4.4 Hz, 2H), 8.32 (d, 
J = 2.7 Hz, IH), 8.85 (dd, J = 1.6, 4.4 Hz 2H), 13.59 (br s, IH). 
APCIMS m/z: DV[+H]+421. 
ii"^: 295-296 °C. 
[^JfeM3 6 3] 

2— J — A - (2— :7ij/v) ^ry'— /v-5 — f /i/= i -^y-v'/v- 2 -;^=3ry 

-1, 2 -v^t t°y v^>-- 5 -^/l/=^ h^- ('fb'^ii^ 3 6 3 ) 

(DWt) ^ Kit^^ 3 6 2 (287 mg, 1.00 mmol) hWitS^ih^O^ 3 6 3 (130 mg, 34%) 

m NMR (DMSO-de, 8 ppm): 5.02 (s, 2H), 6.36 (d, J = 9.7 Hz, IH), 6.45 (dd, J = 1.6, 
3.2 Hz, IH), 6.70 (dd, J = 0.5, 3.2 Hz, IH), 7.10 (dd, J = 1.6, 7.5 Hz, 2H), 7.20-7.30 
(m, 3H), 7.43 (dd, J = 0.5, 1.6 Hz, IH), 7.64 (dd, J = 2.7, 9.7 Hz, IH), 7.90 (br s, 2H), 
8.29 (d, J = 2.7 Hz, IH). 
APCIMS m/z: [M+Hl+378. 

N-[5- (1 — <:yi?/U-2-:^^y-l, 2-^;?l: Knfc°y v'>'-5— Y/l-:*/!^ 
-4- (2-:7y;P) ^TyWv- 2 — Y/V] t°y v^>'-4-;^7/l'7}^>f-^ 
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K iit^mS 6 4) 

18 7^ bT. ^t^m l S e (Di^iD Kit-^^ 3 6 3 "(130 mg, 0.340 

mmol) ^^hmM(D^t'^m 3 6 4 ^m^o mmM<Dit^m 3 6 4^^^/ —/l^X' V 
y y — r-S w JJlcfc 9 . mmt'k^ 3 6 4 OS.l mg, 60%) ^^^llf*^ UT#fCo 
iH NMR (DMSO-de, 5 ppm): 5.05 (s, 2H), 6.45 (d, J = 9.5 Hz, IH), 6.54 (dd, J = 1.9, 
3.2 Hz, IH), 6.83 (d, J = 3.2 Hz, IH), 7.04-7.12 (m, 2H), 7.24-7.30 (m, 3H), 7.58 (d, 
J = 1.9 Hz, IH), 7.82 (dd, J = 2.7, 9.5 Hz, IH), 8.02 (dd, J = 1.6, 4.6 Hz, 2H), 8.51 (d, 
J = 2.7 Hz, IH), 8.83 (dd, J = 1.6, 4.6 Hz, 2H), 13.57 (br s, IH). 
APCIMS m/z: [M-l-Hl+483. 
S4.^: 265-282 (^^) °C. 
[Mmm 3 6 5] 

— 4— (2— :7y/V) ^Ty—;v—5—^;v=2-:^^y-i, 

y v?^'- 4 -^/^=<^ h >- Wb-a-^f 3 6 5) 

■mmm2, 5 s irin^i^u-c. ^t^ms 1 8(Di^iDV)j,z.'{t-^m3 3 5 (1.14 g. 3.73 

mmol) d^b^fB^k-a-i^S 6 5 (444mg, 41%) ^#fCo 

iH m&R (DMSO-d6, 5 ppm): 6.15 (dd, J = 1.6, 6.2 Hz, IH), 6.22 (d, J = 1.6 Hz, IH), 
6.51 (dd, J = 1.9, 3.5 Hz, IH), 6.98 (d, J = 3.5 Hz, IH), 7.33 (d, J = 6.2 Hz, IH), 7.52 
(d, J = 1.9 Hz, IH), 11.65 (br s, IH) . 
APCIMS m/z: {M+B}* 288. 

mmm 3 6 6] 

2-r^7 — 4- (2-:7y/V') ^ry'— /V- 5 -'i'/v= 1 -^=f-/i^- 2-:t^y- 
l, 2 -v't b°y v^i/-4 -^/V=<^ b V (^t^S^3 6 6) 

mmm i 2 e t mmi^ vx. it^m q (Di\t> ^ Kit-^m 355 (140 mg, o.487 

mmol) ■^>hmni^t^'^3 6 6 (114mg, 77%) ^^-feUlf*:^ bT^fdo 

iH NMR (DMSO-de, 8 ppm): 3.39 (s, 3H), 6.19 (dd, J = 1.9, 7.0 Hz, IH), 6.30 (d, J = 

1.9 Hz, IH), 6.51 (dd, J = 1.9, 3.5 Hz, IH), 7.00 (dd J = 0.8, 3.5 Hz, IH), 7.51 (dd, J 

= 0.8, 1.9 Hz, IH), 7.66 (d, J = 7.0 Hz, IH), 8.20 (br s, 2H). 

APCIMS m/z: [M-+-HI+302. 

immm 3 e ? ] 

N- [4- (2-:7y/V) -5- (l-;^^/V-2-;^-=3ry-l, 2-v'fcKnt°y 
— f /V- 2 — f /V] t:° y V - 4 X K 

(^^-^^^^3 6 7) 

^ffiM 1 8 7 t mm\^ bX. 'fb-a-i^ 18 6 (Di-^t> ^ K^t^m 3 6 6 (114 mg , 
0.378 mmol) ^^^^^(Dih^m 3 6 7 ^ttfCc ^^M(D^t^m 3 6 7 i?^ 7 — 



256 



wo 2005/063743 PCT/JP2004/019778 

y ^ ^ —i^^ ^tiz.xy)s mm<h^^ 3 e ? (35.2 mg, 23%) ^n-^mi^t b 

m NMR (DMSO-de, 8 ppm): 3.44 (s, 3H), 6.38 (dd, J = 1.9, 7.0 Hz, IH), 6.53 (d, J = 
1.9 Hz, IH), 6.62 (dd, J = 1.6, 3.5 Hz, IH), 7.19 (dd, J = 0.5, 3.5 Hz, IH), 7.70-7.77 
(m, 2H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.69 (br s, 
IH). 

APCIMS m/z: [M+H]+ 407. 
m;^.: 243-255 (5>«?) °C. 

immm see] 

q (Di^t> y) 3 6 5 (140 mg, 0.487 mmol) hW:^it^''l^ 3 6 8 (91.0 mg, 

59%) ^n-^mi^tvxmco 

IH NMR (DMSO-de, 5 ppm): 1.18 (t, J = 7.3 Hz, 3H), 3.86 (q, J = 7.3 Hz, 2H), 6.20 
(dd, J = 1.6, 4.9 Hz, IH), 6.26 (d, J = 1.6 Hz, IH), 6.49 (dd, J = 1.6, 3.2 Hz, IH), 
6.95 (dd, J = 0.5, 3.2 Hz, IH), 7.48 (dd, J = 0.5, 1.6 Hz, IH), 7.66 (d, J = 4.9 Hz, IH), 
8.21 (br s, 2H) 
APCIMS m/z: [M-J-HI+ 316. 

immm 359] 

N-[5— (1 —^"^/l^— 1 , 2 — v^t t:°y v'>'-4-'l'/V:;i7/V/J< 
-4- (2-71; /V) ^Ty^—/i^- 2-^ /ul t°y v?:/-4-;(;/i/7K^i?-^ K 
({I^-a-i^ 3 6 9) 

' mmm 1 s 7 t \nim\^ lt. ^t^^^ 1 s e oftt^ 9 Kit^m see (81.5 mg, 

0.258 mmol) f)^hmM:(Dit'^m 3 6 9 ^#fCo fmM(^it'^^ 2, Q 9 ^ y ^ 

-e y ^ y — r 6 r ^ tci j: d mm\:.'^m 3 6 9 (31.4 mg, 29%) ^n-^mw- ^ bx 

iH NMR (DMSO-de, 8 ppm): 1.21 (t, J = 7.0 Hz, 3H), 3.91 (q, J = 7.0 Hz, 2H), 6.38 
(dd, J = 1.9, 7.3 Hz, IH), 6.50 (d, J = 1.9 Hz, IH), 6.60 (dd, J = 1.9, 3.2 Hz, IH), 
7.15 (dd, J = 0.8, 3.2 Hz, IH), 7.65 (dd, J = 0.8, 1.9 Hz, IH), 7.78 (d, J = 7.3 Hz, IH), 
8.02 (dd, J = 1.6, 4.4 Hz, 2H), 8.84 (dd, J = 1.6, 4.4 Hz, 2H), 13.69 (br s, IH). 
APCIMS m/z: |M-t-H]+421. 
m^' 277-281 °C. . . 

mmm 370] 
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q (DWt> K) 3 6 5 (140 mg, 0.487 mmol) ■^>ic>U^it'^0^ 3 7 0 (142 mg, 

77%) ^#fCo • 

iH NMR (DMbo-de, 5 ppm): 5.07 (s, 2H), 6.23 (dd, J = 2.2, 7.0 Hz, IH), 6.32 (d, J = 

2.2 Hz, IH), 6.42 (dd, J = 1.9, 3.5 Hz, IH), 6.91 (dd, J = 0.8, 3.5 Hz, IH), 7.20-7.24 
(m, 2H), 7.29-7.41 (m, 4H), 7.74 (d, J = 7.0 Hz, IH), 8.22 (br s, 2H) 

APCIMS m/z: CM-)-H]+ 378. 

mmm 371] 

N- [5- (1 -^^-v^/l/- 2 -:t^y— 1 , 2 -v't Ko t°y v^V-4 — </P:^7V . 
#^>v) -4- (2-:7y/U') 5^Ti/— \i°V i^:y-4:-:^;]^:^^^^ 
K (it^m 3 7 1) 

mmm 1 a 7 1 1^^}:: u-c. ^t^m 1 a e (D^^t> (^-ft^-a^i^ 3 7 0 (121 mg, 0.319 

mmol) d^bMO-fk-^f^ 3 7 1 ^#fCo ^mM<D^h^i^ 3 7 1^?^^/ — /^--C y ;^ 
9 V —t^ :ztK^V m^^t^H^ 3 7 1 (25.1 mg, 16%) ^M'^mi^ t U-C#fCo 
iH NMR (DMSO-de, 5 ppm): 5.11 (s, 2H), 6.41 (dd, J = 1.9, 6.7 Hz, IH), 6.54 (d, J = 
1.9 Hz, IH), 6.55 (dd, J = 1.9, 3.5 Hz , IH), 7.09 (dd. J = 0.8, 3.5 Hz, IH), 7.20-7.41 
(m, 5H), 7.55 (dd, J = 0.8, 1.9 Hz, IH), 7.85 (d, J = 6.7 Hz, IH), 8.02 (dd, J = 1.6, 

4.3 Hz, 2H), 8.83 (dd, J = 1.6, 4.3 Hz, 2H), 13.68 (br s, IH). 
APCIMS m/z: [M-l-H]+ 483. 

14.-^.: 288-291 °C. 
[^»fj3 7 2] 

N— [4- (2-:7y/l/) -5 - (t°^i:^>'-2 ( ;\y:fy/U:^:=./]y) ^T^— 71^- 2 

— f/l/] :;^7/W-^5; ^-^tert-T/^/V (-fli'^^J 3 7 2 ) 

mmmi a 5 tmmi^'Lx. t°=iy >'mo^■^:b'9(-2-t°^v^^:*/^'>^^'>'m^ffiv^, 

8 X1# bnS'fb'^^ h (500 mg, 1.45 mmol) hM^it-^^ 3 7 2 (60.0 mg, 
11%) ^#fc:o 

iH NMR (CDCla, 8 ppm): 1.53 (s, 9H), 6.54 (dd, J = 1.8, 3.7 Hz, IH), 7.47 (d, J = 
1.8 Hz, IH), 7.82 (d, J = 3.7 Hz, IH), 8.63-8.64 (m, IH), 8.72-8.73 (m, IH), 
9.34-9.35 (m, IH). 

CII»J3 7 3] 

2-T^/-4- (2-:7y/V) ^T)/— l'/V=t'7;^^^-2— Y/I^=<5r h 
^ (^t^m3 7 3) 
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mmm i b e t mm^ i-x. ^t^s^'i s 5 coixt^ 9 {-'fi^-a-t) 372 (eo.o mg, 

0.161 mmol) hmtiit^^ S 7 3 (44.0 mg, 100%) ^#:rCo 
iH NMR (CDCI3, 8 ppm): 6.48 (dd, J = 1.8, 3.5 Hz, IH), 7.42 (d, J = 1.8 Hi, IH), 
7.84 (d, J = 3.5 Hz, IH), 8.49 (dd, J = 1.5, 2.5 Hz, IH), 8.66 (d, J = 2.5 Hz, IH), 9.29 
(d, J=1.5Hz, IH). 

mmm 374] 

N- [4 — (2-:7y/i/) - 5- (}^°yiyly-2 — f/Vy^J/i^/J^^^yv) ^ry'— /^-2 
— f/l/] t°y ^:^^^-4 K (-fh^tlB 7 4) . 

mMm 1 8 7 1 mmi^ ut. i s e (Dixt^ ^ i^it-^m 373 (44.0 mg, 

0.161 mmol) ^O^b^MfB-fb-a-^l^ 3 7 4 (50.0 mg, 82%) ^#:^Co 
iH NMR (DMSO-de, 8 ppm): 6.63 (dd, J = 1.8, 3.5 Hz, IH), 7.40 (d, J = 3.5 Hz, IH), 
7.66 (d, J = 1.8 Hz, IH), 8.05 (d, J = 5.9 Hz, 2H), 8.74 (dd, J = 1.3, 2.5 Hz, IH), 8.85 
(d, J = 5.9 Hz, 2H), 8.89 (d, J = 2.5 Hz, IH), 9.23 (d, J = 1.3 Hz, IH). 
APCIMS m/z: CM+H]+ 378. 
> 300 X:. 

mmm 375] 

N- [4- i2--yVM -5- (t°y 5: v?:/-4— </V;;^?/V73<:=^/V) 'f-Ty^—^l— 

2 — r /v-] y i?:/- 4 K .({l:'^#; 375) 

2, 2, 6, 6-7"b97< ^/Vt:°^ y >^;x (0.233 mL, 1.38 mmol) % THF (6 mL) 

\<:.I^Mi^. T/^^i^l^UllMT. -78°C-t? 1.58moyLn-:/"^/l/y ^t^A(Dn-^=^i^^^ 
(0.880 mL, 1.38 mmol) ^llU^X . m^-V 30 i^mMWL^f^o ^Jt>mi^-78°C 
-e-fb-^i^ 9 8 (150 mg, 0.419 mmol) ^ ^Xfif V ^ i^l^ (0.0990 mL, 1.26 mmol) 

(DTBF (2m.-L) mm^M^x. MUX 2n^mmw^fc. R}tm^mum\:r>^::^ 
^j>^7Kmm^ii^AL-^ wm^f-/i^xi^mvfc. ^mm^mii-^m.7^XT&c^i^. MTK^ft 
m-^^^^^^^j>^xMmi^fcm. m^^mmTx^^vfco '^^h^fzm&^^y^)ti^jv 

^^j^^x:i'^V^^'7y^— (i^m^^/v) -e»Mi-§ ^ i: J; «9 . ^fE-fb^^j 375 

(11.0 nxg, 7%) ^#^Co 
iH NIVER (DMSO-de, 8 ppm): 6.64 (dd, J = 1.8, 3.5 Hz, IH), 7.42 (dd, J = 0.7, 3.5 Hz, 
IH), 7.66 (dd, J = 0.7, 1.8 Hz, IH), 8.02-8.03 (m, IH), 8.05 (d, J = 6.1 Hz, 2H), 8.85 
(d, J = 6-1 Hz, 2H), 9.12-9.14 (m, IH), 9.33-9.34 (m, IH), 13.6 (br s, IH). 
APCIMS m/z: DVI+H]+ 378. 
m.^'- > 300 'C. 

mmm 37 ei 

N- [4- (2-:7y/p) -5 - i}i°v ^i^>'-3-4/'i^:^/^^=-M ^r>^— /i^- 
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2 — f /V] t° y 4 ^;tr/V7}?a^i^ ^. K i^-^m 3 7 6). 

(150 mg, 0.419 mmol) -h^hWMit-^^^Z 7 Q (117 mg, 75%) ^^fdo 
iH NMR (DMSO-de, 6 ppm): 6.36 (d, J = 9.6 Hz, IH), 6:46 (dd, J =1.8, 3.3 Hz, IH), 
6.94 (dd, J = 0.7, 3.3 Hz, IH), 7.38-7.53 (m, 4H), 7.65 (d, J = 6.1 Hz, 2H), 8.05 (dd, 
J = 2.5, 9.6 Hz, IH). 
APCIMS m/z: [M+H]+ 378. 
Si^.: 280-281 °C. 

mmm 377] 

N- [5-T-fe^/v-4 - (2-:7y/i^) ^TyWv-2-'i'/v] t°y v?>'-4-;^; 
jv-^^-^^ K ({b-a-^J 3 7 7 ) 

ih^m.Q 8 (1.01 g, 2.82 mmol) ^ THF (20 mL) M^SUs 7X^^T^ 0.93mol/L 
:i:'fbp^'5^/l^'^^^iX!i7AOTHF^?t (12.0 mL, 11.2 mmol) ^liW^X. ^tSt? 2.5 

't^:Lt\^^V) ^ mmih^m 3 7 7 (609 mg, 69%) ^mM'^mW-t bT#fCo 
iH NMR (DMSO, 8 ppm): 3.33 (s, 3H), 6.71 (dd, J = 1.8, 3.5 Hz, IH), 7.43 (dd, J = 
0.7, 3.5 Hz, IH), 7.91 (dd, J = 0.7, 1.8 Hz, IH), 8.02 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 
4.4 Hz, 2H), 13.55 (br s, IH). 
ESIMS m/z: [M-i-H]+ 314. 
mM.- 252-259 °C (^^?) . 
[MMn 3 7 8] 

N- [4— (2-:7y/v) -5- ( h y :7/V;^nT-fe5^/l-) V^^/V- 2 -4 ^^'] 
;^;/W-^ 5: ^^tert— (it-^^S 7 8.) 

:7/l/;^nfp^:7:3i^/l/^ffiV\ ##M8-e#e>tL'5'fb^i^h (520 mg, 1.51 mmol) 
:*^fo^|5'fb'g^#J3 7 8 (366mg, 67%) ^#fCo 

iH NMR (CpCls, 8 ppm): 1.53 (s, 9H), 6.61 (dd, J = 1.6, 3.5 Hz, IH), 7.61 (dd, J= 
0.8, 1.6 Hz, IH), 8.06 (dd, J = 0.8, 3.5 Hz, IH), 8.90 (br s, iH) 
ESIMS m/z: [M-H]- 361. 

immm 379] 

2-r5y-4 - (2-:7y/v) ^ry— /i^-s — i'/v= b y :7/i':^np«^/v=<jr h 
i'ih^^s 79) 

1 8 6 IHittc: LT. ^fl^-a-i^ 18 5 CO-ftt? «9 Kih^m 3 7 8 (366 mg, 1.01 
mmol) ^mm^\^^<^ 3 7 9 (172 mg, 65%) ^#fc:o 
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iH NMR (DMSO-de, 5 ppm): 6.71 (dd, J = 1.6, 3.5 Hz, IH), 7^83 (d, J = 3.5 Hz, IH), 
7.92 (d, J = 1.6 Hz, IH), 8.75 (br s, 2H) 
APCIMS m/z: [M+H]+ 263. 

E^WJa 8 0] • . 

N- [4- (2-:7y/V) -5- ih])-^/\^:tnT±^M ^TV'— /V- 2 --f /I^] 
t° y 4 -;=?7/v#^f- ^ K (it-^!^ 3 8 0) 

mMm 1 8 7 t mM\^ ut. {^^4^ i s e ot^t? 19 ^^^i^-^i^ 379 (172 mg, o.ese 

mmol) f)^^mm^t-^^S 8 0 (52.3 mg, 22%) ^#fCo 

iH NMR (DMSO-de, 6 ppm): 6.79 (dd, J = 116, 3.5 Hz, IH), 7.81 (dd, J = 0,8, 3.5 Hz, 
IH), 8.01 (dd, J = 0.8, 1.6 Hz, IH), 8.05 (dd, J = 1.6, 4.3 Hz, 2H), 8.86 (dd, J = 1.6, 
4.3 Hz, 2H). 

APCIMS m/z: DVI-Hl- 366. 

it^: 268-270 'C. • 

mmm a s i ] 

N- [4- (2-:7y/V) -5-7'nfc°;:r:=^/V^T>/— /k-2-^/V] }i°])i^>'-4 
-;^7/V/Jfdri^^ K (-fb^ifeS 8 1) 

ib-^i^g 8 (200 mg, 0.559 mmol) ^ THF (2mL) (clMb. zfC^^T. 0.89mol/L 
^^t^^/l-'^i!^^iy^J>>(DTHFmW (2.00 mL, 1.78 mmol) ^1Xix.X, ^W^^^ 

y</-jv(DM^mm (4:1) Trttmbfco ^mm^mu±m.7}^-x:m^i^. mT^^m 

^i^^p-v- (i^ n : ^ ^y— /l/=200 : 1) TrftM-t~^-i(- 

i: '0 . ^IfB^b^i^S 8 1 (27.2 mg, 15%) ^'mM-^mi^t LT#fCo 
iH NMR (DMSO, 5 ppm): 1.08 (t, J = 7.2 Hz, 3H), 2:88 (q, J = 7.2 Hz, 2H), 6.70 (dd, 
J = 1.8, 3.7 Hz, IH), 7.46 (dd, J = 0.7, 3.7 Hz, IH), 7.89 (dd, J = 0.7, 1.8 Hz, IH), 
8.02 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.4 Hz, 2H), 13.52 (br s, IH). 
ESIMS m/z: [M-i-H]+ 328. 
225-240 'C (^?) . 
imMm 3 8 2] 

N- [5-r/^y/V-4- (2--y])M 'f-TV—;\^-2.-^;V\ \f3i^l^-A.—^ 
K ('fl^-a-f^ 3 8 2 ) 

'fb-^t»9 8 (200 mg, 0.559 mmol) ^ THF (5mL) \Z.Wm\^. 7KJ^Ts l.Olmol/L 
^'fb^^n fcVWi/;^ixe7AC).THF^^ (2.00 mL, 2.02 mmol) ^MtlX. 1 
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^rc^/V=l : 4) -VmUi-^ - t (CJ: V) , ^mih^<^ 3 8 2 (76.3 mg, 40%) 

iH NMR (DMSO, 5 ppm): 0.90 (t, J = 7.3 Hz, 3H), 1.60-1.66 (m, 2H), 2.82 (t, J = • 
7.3 Hz, 2H), 6.70 (dd, J = 1.8, 3.5 Hz, IH), 7.46 (dd, J = 0.8, 3.5 Hz, IH), 7.90 (dd, J 
= 0.8, 1.8 Hz, IH), 8.02 (d, J = 4.5 Hz, 2H), 8.83 (d, J = 4.5 Hz, 2H), 13.55 (br s, 
IH). 

ESIMS m/z: [M-H]" 340. 
Wi'^' 191-194 °C. 

immm 333] 

N- [ 5 — V /V- 4 - ( 2 - :7 y /V) =f-T 2 ^/w< ^ i^m tert 

(.^h^ims 8 3). 

mmm isst mm^^ ut. t°=i y ^mcof^:^ 9 \z.^m^m\^\ mnm s -c#fett 

S'ftl'^i^h (1.57 g, 4.55 mmol) 3 8 3 (733 mg, 48%) ^^f^o 

m NMR (CDCls, 5 ppm): 0.86 (t, J = 7.3 Hz, 3H), 1.15-1.60 (m, 2H), 1.50 (s, 9H), 
1.70-2.05 (m, 2H), 6.48 (dd, J = 1.8 Hz, 3.3 Hz, IH), 6.99 (dd, J = 0.8, 1.8 Hz, IH), 
7.47 (dd, J = 0.8, 3.3 Hz, IH), 8.20 (br s, IH). 
ESIMS m/z: [M+H1+ 337. 

mmm 334] 

3 8 4) 

mmm 1 3 a ^ mu^ lt. it^m 1 s 5 (D^-^t> k> luh^^ 333 (6I8 mg, 1.34 

mmol) ■A^h^MW,^\^^<^3 8 4 (159 mg, 15%) ^#fCo 

iH NMR (CDCI3, 6 ppm): 0.86 (t, J = 7.3 Hz, 3H), 1.15-2.05 (m, 4H), 5.46 (br s, 2H), 
6.53 (dd, J = 1.8 Hz, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 (dd, J = 0.7 Hz, 
3.6 Hz, IH). 

ESIMS m/z: |M-i-H]+ 237. 

mMm 3 8 5] 

N- [5--^^y/v-4- (2-:7y/v) ^^ry—zv- 2-^/1^] -y^n'^uy^iy:^ 

jV:^^-^^ K i^t^ms 8 5) 

{b-^i^ 3 8 4 (79.8 mg, 0.338 mmol) *5 J;tJ«N, N-i^^ ^/l^T ^ 7 t° y v^i^ (2.10 
mg, 0.0172 mmol) ^fyv?^ (1.5 mL) KmMV. 7mT^ nt/n^-^i/j^/V 
^'^/V'=iJ'ny K (0.0521 mL, 0.570 mmol) ^Wx-X. ^?M.-e 5.5 B#ra3t#Ufc„ 
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y — /vT'S/i^^B-i-s r id^k »9 . mm\\:.^m 3 s 5 (57.1 mg, 

55%) UX#f::o • 

iH NMR (CDCI3, 5 ppm): 0.92-1.02 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H), 1.16-1.25 (m, 
2H), 1.42-1.53 (m, IH), 1.73-1.79 (m, 2H), 2.81 (t, J = 7.3 Hz, 2H), 6.56 (dd, J = 1.8, 
3.7 Hz, IH), 7.56 (dd, J = 0.7, 1.8 Hz, IH), 7.84 (dd, J = 0.7, 3.7 Hz, IH), 9.95 (br s, 
IH). 

ESIMS m/z: [M+H]+ 305. 
M^-:- 170-172 °C. 
[^MM 3 8 6] 

N- [5-7'^y/w-4- (2-:7y/v) ^T-/—}V-2-^;V\y7^~y-2.--^;v 
-m^-^X K Wb-^tlS 8 6). 

'7xiy{?V=i;n ]} K (57.1 mL, 0.582 mmol) ^fl9V^\ 'fk-^^l 3 8 4 (80.0 mg, 0.339 

mmol) ^^hmmit-B-^ 3 8 6 (28.9 mg, 76%) ^ B'^mi^ t UXmtCo 

m NMR (CDCls, 8 ppm): 1.00 (t, J = 7.3 Hz, 3H), 1.76-1.82 (m, 2H), 2.85 (t, J = 7.3 

Hz, IH), 6.57 (dd, J = 1.7 Hz, 3.3 Hz, IH), 6.65 (dd, J - 1.8, 3.7 Hz, IH), 7.41 (dd, J 

= 0.7, 3.7 Hz, IH), 7.59 (dd, J = 0.7, 1.8 Hz, IH), 7.60 (dd, J = 0.7, 1.8 Hz, IH), 7.82 

(dd, J = 0.7 Hz, 3.3 Hz, IH), 9.80 (br s, IH). 

ESIMS m/z: [M-I-H1+ 331. 

MM- 172-176 °C. ' ■ 

immm 3 s ? ] 

N- [5-:/^y/V— 4— (2--7y/V) ^ry— /V- 2 -^/l/] -2- (iJ^nny 
^JU) fy v?V-4-:5^7/V/j<=3f-^^ K iit^n^SS?) 

MMM 1 8 7 t Ur, ^ y::^=:i^lym(DiXt>^ K WO03/043636 l^mM,<D:lf 

mKn<^xnh^^2- i^nvi:^^;V) V =^^^^^W^'^^^. 'fti-a^tll 8 6 (Df^ 
t> «9 tei'fti-a-i^ 3 8 4 (100 mg, 0.423 mmol) 3 8 7 (151 mg, 92%) 

iH NMR (CDCla, 8 ppm): 1.02 (t, J = 7.4 Hz, 3H), 1.78-1.84 (m, 2H), 2.87 (t, J = 7.4 
Hz, 2H), 4.71 (s, 2H), 6.44 (dd, J = 1.8, 3.6 Hz, IH), 7.38 (dd, J = 0.7, 1.8 Hz, IH), 
7.61-7.71 (m, IH), 7.74 (dd, J = 0.7, 3.6 Hz, IH), 7.88 (s, IH), 8.73 (d, J = 5.1 Hz, 
IH). 

\MW^\ 3 8 8] 
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N- [5 -:7*^y 71^-4- (2-i7];/v) ^ry— /V— 2--/ /i-] — 2- h^-y 

{k-^i^ 3 8 7 (262 mg, 0.671 mmol) / —/V (5 mL) \ZMM\^. 55%7K^ 

WL^Y^)"^^ (34.0 mg, 0.775 mmol) ^m^-X^ iiP^51?5ftTT' 4 H#rai*W^ UfCo K 

^ ^ (^J' n n Tjs/Vi^ : 7^ / — yU-=99 : 1) "T^ftS-f-^ ^ ^ fcl J; (9 , ^^IB-fb-a^i^ 3 8 
8 (142 mg, 55%) 

iH NMR (CDCI3, 8 ppm): 1.01 (t, J = 7.3 Hz, 3H), 1.77-1.83 (m, 2H), 2.87 (t, J = 7.3 
Hz, 2H), 4.60 (s, 2H), 6.43 (d, J = 1.8, 3.5 Hz, IH), 7.39 (d, J = 1.8 Hz, IH), 
7.61-7.71 (m, IH), 7.73 (d, J = 3.5 Hz, IH), 7.79 (s, IH), 8.71 (d, J = 5.0 Hz, IH). 
APCIMS m/z: DVI-1-H3+ 386. 
lUMm 3 8 9] 

N- [5-7'^y/v-4- (2-:7y/v) ^ry— /v-2 — <;V\ -2- [2- (>? 
p< ^/vT 5: y ) h ^ixp? ^/v] fc:° y -j^i^- a -^jvh^-^-^ % Ym^M. 3 8 

9) 

^t-^"^ 3 8 7 (247 mg, 0.635 mimol) ^ 2 - ( v'p? =f-/l-T ^ J) / —/V (3 mL) 
\Z.mU\^. bWoi^mih-i- Y ]) ^ J>^ (55.0 mg, 1.27 mmol) -^M^X. ^^t? 2 NfW^ 

f^-y y — 4mol/L:^'fb7Km(^gtm:n^/vt^r^^Jn;^T. l±i \^tz.mW-^iMM-t ^ 

^t\Z.ii^, mmh-^^ 3 8 9 (248 mg, 82%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 0.88 (t, J = 7.4 Hz, 3H), 1.57-1.63(m, 2H), 2.64 (t, J = 
7.4 Hz, 2H), 3.16 (s, 6H), 3.53 (t, J = 5.0 Hz, 2H), 3.95 (t, J = 5.0 Hz, 2H), 4.76 (s, 
2H), 6.60 (dd, J = 1.8, 3.3 Hz, IH), 7.34 (dd, J = 0.8, 3.3 Hz, IH), 7.77 (dd, J = 0.8, 
1.8 Hz, IH), 8.05-8.15 (m, IH), 8.35 (s, IH), 8.77 (d, J = 5.0 Hz, IH). 
APCIMS m/z: m+H\* 443. 

{.mmm 390] 

N- C5-:/5=-y /V- 4- (2-:7y/ix) ^t:/—/v-2-^;V\ -2-^/1^:^])/ 
r± hT^ K ('fb-^i^s 9 0) 

28 7 t mUK UT. ^t^m 2 8 6 (Di-^t> ^ l^^h^^ 3 8 4 (150 mg, 0.526 
mmol) ^a^b^lB'fb-^i^a 9 0 (150 mg, 69%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 0.987 (t, J = 7.4 Hz, 3H), 1.74-1.80 (m, 2H), 2.67 (t, J = 
4.6 Hz, 4H), 2.82 (t, J = 7.4 Hz, 2H), 3.79 (t, J = 4.6 Hz, 4H), 6.57 (dd, J = 1.7, 3.5 
Hz, IH), 7.59 (dd, J = 0.7, 1.7 Hz, IH), 7.80 (dd, J = 0.7, 3.5 Hz, IH). 
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APCIMS m/z: [M+H1+ 364. 

immm 391] 

N- [4 - i2-yv/^) — 5 y.y^^y /v^ry— /V- 2— T/i^] :^/w^5vm 



W^lS-Cnhth^it^^h (1.16 g, 3.36 mmol) -^^hm^^it^^S 9 1 (618ing, 55%) 

iH NMR (CDCI3, 5 ppm): 1.22 (d, J,= 7.0 Hz, 6H), 1.54 (s, 9H), 3.16 (septet, J = 7.0 
Hz, IH), 6.54 (dd, J = 1.8, 3.7 Hz, IH), 7.55 (dd, J = 0.7, 1.8 Hz, IH), 7.79 (dd, J = 
0.7, 3.7 Hz, IH), 8.52 (br s, IH). 
ESIMS m/z: [M+H]+ 337. 
C^ISM3 9 2] 

2-T^y-4- (2-:7 y/V) ^ry— — f /V'=^ yiT'n tVV=<5r h^/ i^t 
3 9 2) 

mMm 18 6^ U-C. ih^m l a a (D^t^ «9 391 (eiS mg, l.SO 

mmol) t>hmm\:.-^m^ Q 2 (217 mg, 27%) ?r^^-fe@#:^ LT#fc<, 
iH NMR (CDCI3, 6 ppm): 1.18 (d, J = 6.8 Hz, 6H), 3.00 (septet, J = 6.8 Hz, 2H), 
5.46 (br s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 
(dd, J = 0.7, 3.6 Hz, IH). 
ESIMS m/z: [M+H]+ 237. 
mM.- 195-199 °C. 

{.mmm 393-] 

N- [4- (2-:7y/ix) — 5 — f yy^^y/v^ry^— /I— 2 --r/i^] t°y>^.y-4 
K (it-^^s 9 3) 

it^S^3 9 2 (100 mg, 0.424 mmol) ^ DMF (5 mL) K'MMV. ^y=.=i^:y 
m. (205 mg, 1.68 mmol). EDC i^^^t (324 mg, 1.69 mmol) ^Jj^tJ^l-t: Kndf- 
i/^^/y* h y r y— /V— 7KfPi|^ (259 mg, 1.69 mmol) ^^)PX.T. 60°C-T? 3 BfrsIJi^ 

■Cffci^Ufc^. ^^^MffiT-X?W*bfCo #bttfca^^^i5'y-/^T*SI§f0-t-^r 
i! (c: j; t) 3 9 3 (103 mg, 71%) ^^M'^mW^ t bT#fCo 

iH NMR (CDCla, 5 ppm): 1.27 (d, J = 6.6 Hz, 6H), 3.26 (septet, J = 6.6 Hz, IH), 
6.53 (dd, J = 1.8, 3.7 Hz, IH), 7.52 (dd, J = 0.8, 1.8 Hz, IH), 7.74 (d, J = 4.4 Hz, 2H), 
7.82 (dd, J = 0.8, 3.7 Hz, IH), 8.87 (d, J = 4.4 Hz, 2H), 10.17 (br s, IH). . 
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ESIMS m/z: IM+H]+ 342. 
WiM.- 179-182 °C. 
[^JfeM3 9 4] 

N- [4- (2-:7!;7k) - 5 — f yy^^-y /v^ry— >v- 2 — f/i-] iy^u'^x=ty< 

i/;^/^7K^i^^ K 9 4) 

3 8 5 ^ WimK LT. 'ft:'a^«|t» 3 8 4 (Df^t> f9 i^it-^^ 3 9 2 (100 mg, 0.424 
mmol) i^^btllB'fli'a^^; 3 9 4 (95.3 mg, 73%) ^m^^mi^t LT#fCo 
iH NMR (CDCI3, 5 ppra): 0.93-1.03 (m, 2H), 1.15-1.25 (m, 2H), 1.23 (d, J = 7.0 Hz, 
6H), 1.43-1.53 (m, IH), 3.16 (septet, J = 7.0 Hz, IH), 6.55 (dd, J = 1.8, 3.7 Hz, IH), 
7.56 (dd, J = 0.7, 1.8 Hz;, IH), 7.85 (dd, J = 0.7, 3.7 Hz, IH), 10.07 (br s, IH). 
ESIMS m/z: IM-J-H3+ 305. 
S!ll^: 178-182 "C. , 

N- [4- (2-7y/V) -5 - (1-t Kn^v'-O'^/P) 5^T>^— /l^- 2 -^/V] 
5 :ym tert- >^^5^/v ({b-^i^ 3 9 5) 
ih'^m9 2 (298 mg, 1.01 mmol) ^ THF (10 mL) tcl^^SU. -78'C. T/V=? 
^WMT-V 1.59mol/Ln— :7^^/V!; ^i^^AtD n-^=3^1^V^?^(5.70 mL, 9.06 mmol) 

m=^^/^=3 : 1) xmU-i-^ :itKX'0^ mti'it,^^ 395 (224 mg, 63%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 0.90 (t, J = 7.0 Hz, 3H), 1.34-1.45 (m, 13H), 1.79-1.97 (m, 
2H), 5.43-5.49 (m, IH), 5.46 (t, J = 6.7 Hz, IH), 6.47 (dd, J = 1.8, 3.4 Hz, IH), 6.68 
(dd, J = 0.8, 3.4 Hz, IH), 7.46 (dd, J = 0.8, 1.8 Hz, IH). 

mmms 9 6] 

N- [4- (2--7y/^) — 5 — /^wy /V^Ty'— /l^— 2 — ^/V] ::fyjW^^:ymtert 

(ih-^s^s 9 6) 

mmm 297 1 mwt^ u-c. ih-^s^ 295 (Di\^ ^ i^iit-^m 395 (224 mg, 0.635 

mmol) d^b^lS'fti'^ii; 3 9 6 (134mg, 60%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 0.93 (t, J = 7.3 Hz, 3H), 1.31-1.42 (m, 2H), 1.53 (s, 9H), 
1.62-1.77 (m, 2H), 2.82 (t, J = 7.3 Hz, 2H), 6.55 (dd, J = 1.8, 3.4 Hz, IH), 7.55 (dd, 
J = 0.8, 1.8 Hz, IH), 7.78 (d, J = 0.8, 3.4 Hz, IH), 8.62 (br s, IH). 

C^»J3 9 7] 

2-T5/-4 - (2-:yy/v) ^Y^-'/i— 5 — f /v=-:/^/v=>^ f ^ at^m 3 
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9 7). 

18 6 t mmi^ ^t^(^ l S 5 (Di-^t^ r> l^it-^^ 3 9 6 (134 mg, 0.384 
mmol) ^^bBmt^f^S 9 7 (71.7 mg, 75%) Sr#fCo 

iH NMR (CDCI3, 5 ppm): 0.91 (t, J = 7.3 Hz, 3H), 1.29-1.41 (m, 2H), 1.61-1.72 (m, 
2H), 2.69 (t, J = 7.3 Hz, 2H), 5.99 (br s, 2H), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.56 (dd, 
J = 1.0, 1.8 Hz, IH), 7.62 (dd, J = 1.0, 3.5 Hz, IH). 

mmm 393] 

N- [4- i2-yV/i-) - 5 - tv^n-^yv^ry*— /I— 2 --f 71^] 

tert-:/^/!/ ('fk'^%4 0 3) 

m 8 X-^htl^^t^^ h (2.26 g, 6.55 mmol) ibUmih^!^ 3 9 8 (286 mg, 12%) 

iH NMR (CDCI3, 8 ppm): 1.33 (s, 9H), 1.51 (s, 9H), 6.47 (dd, J = 1.8 Hz, 3.5 Hz, 
IH), 7.10 (d, J = 3.5 Hz, IH), 7.46 (d, J = 1.8 Hz, IH), 8.63 (br s, IH). 
ESIMS m/z: IM+HI+ 351. 

mmm 399] 

2-T^y-4- (2— :7y/v) '^ry^—zi^— 5 /u=tert--^^/\^=^ h^^ iih 

3 9 9) 

mMm 1 8 6 1 mwi^ l-t. it^m 1 s 5 (D\\t> ^ i^it^m 393 (286 mg, 0.817 

mmol) ^fflV^;5 r ^ J; i9 m^it^^ 3 9 9 (205 mg, 100%) ^#fCo 

iH NMR (CDCI3, 6 ppm): 1.30 (s, 9H), 5.26 (br s, 2H), 6.47 (dd, J = 1.8 Hz, 3.5 Hz, 

IH), 7.30 (d, J = 3.5 Hz, IH), 7.47 (d, J = 1.8 Hz, IH). 

ESIMS m/z: [M+H]+ 251. 

immm 400] 

N- [4- (2-711/1/) -S-tV^^a^/V^ry^—/!/— 2— ^/V] t:°y v^>'-4 — 
% K ('fb'^^ 4 0 0) 
'fb'^#l3 9 9 (102 mg, 0.408 mmol) ^ DMF (5 mL) l^i^Ml-. 4y:=^=i^^^ 
m (199 mg, 1.63 mmol) . mycmMM (309 mg, 1.61 mmol) *5j;tJ«l-fc Kn^r 
i^^l^y^ h'])Ty^—/l^—7mim (245 mg, 1.60 mmol) ^mx.X. 60°CX 1.5 

:LtK^V). mm^^^ 4 0.0 (115 mg, 79%) ^^Mm^m^ t bT#fCo 

iH NMR (CDCI3, 8 ppm): 1.36 (s, 9H), 6.45 (dd, J = 1.8 Hz, 3.5 Hz, IH), 7.09 (dd, J 
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= 0.5, 3.5 Hz, IH), 7.44 (dd, J = 0.5 Hz} 1.8 Hz, IH), 7.75 (d, J = 4.5 Hz, 2H), 8.86 
(d, J = 4.5 Hz, 2H), 10.05 (br s, IH)". 
ESIMS m/z: [M+H]+ 356. 

m^^- 240-245 °C. ■ ■ 

C^»!J4 0 1]- 

N- [4- (2-:7y/i') - 5 -tv-=5:a-f /i^^ry'— 2 — fyv] -y^ tiy'tiy-^i^ 

(0.130 mL, 1.61 mmol) ^ffiV\ '[^'^'4^1 3 9 9 (98.2 mg, 0.393 mmol) ^^hUfi 
^[:^^4 0 1 (94.8 mg, 76%) ^fi-feHI^:^ UTttfeio 

iH NMR (CDCI3, 8 ppm): 0.88-0.98 (m, 2H), 1.13-1.20 (m, 2H), 1.32 (s, 9H), 
1.40-1.50 (m, IH), 6.48 (dd, J = 1.8, 3.7 Hz, IH), 7.16 (dd, J = 0.7, 8.7 Hz, IH), 7.48 
(dd, J = 0.7, 1.8 Hz, IH), 10.15 (br s, IH). 
ESIMS m/z: [M-l-H]+ 319. 
m^' 133-134 "C. 
[^i&M4 0 2] 

N- [4- (2-:7!;/V) -5 - (7« h=3rv'Tirg^/V) ^T^— /l^- 2 -^/V] 
^ tert-:/^/V Wb-^^ 4 0 2) 

•Vmhth^^t^mh. (2.69 g, 7.79 mmol) ;0^£.^MtS'fb^i|^4 0 2 (1.12 g, 42%) ^ 

iH NMR (CDCI3, 8 ppm): 1.46 (s. 9H), 3.47 (s, 3H), 4.41 (s, 2H), 6.54 (dd, J = 1.7, 
3.5 Hz, IH), 7.53 (d, J = 1.7 Hz, IH), 7.80 (d, J = 3.5 Hz, IH). 

mmin 403] 

2-T^/-4-(2-:7i;/i^)^rv'— 7I/-5 — i'/V=^ b=3rv'^^/V=<5^ h>-iit 
4 0 3) 

mMm 1 8 6 1 mm.\^ ut. ^f^-a-i^ 1 s 5 (^-f-t^ (9 402 (428 mg, 1.26 

mmol) d^b^lB'ft;'a-i^4 0 3 (296 mg, 98%) ^#fCo 

iH NMR (CDCla, 8 ppm): 3.43 (s, 3H), 4.29 (s, 2H), 6.54 (dd, J = 1.8, 3.5 Hz, IH), 
7.55 (d, J = 1.8 Hz, IH), 7.69 (d, J = 3.5 Hz, IH). 
C^»!l4 0 4] 

2-^nn-N- [4- (2-:7i;/V) -5 - (;^ Y^-yT-^^;V) ^Ty'^/l^-2 
M'^OV^iy- 5 -:^/v-m^^ 5: K (>fb^i^4 0 4) 



268 



wo 2005/063743 



PCT/JP2004/019778 



V^. 'ft^'^tl 18 6 (Di-tt> ^ 0- 3 (100 mg, 0.420 jnmol) 

4 0 4 (129 mg, 81%) ^#:feo 

iH NMR (CDCI3, 8 ppm): 3.51 (s, 3H), 4.44 (s, 2H), 6.48 (dd, J = 1.8, 3.7 Hz, IH), 
7.44-7.46 (m, 2H), 7.77 (d, J = 3.7 Hz, IH), 8.18 (dd, J = 2.2, 8.4 Hz, IH), 8.92 (d, J 
= 2.2 Hz, IH). 

APCIMS m/z: [M+H]+ 378. . 

m^-^- 174-183 °C. • • ■ ■ 

[^»J4 0 5] ■ . 

4--7/V:^n-N- [4- (2-^y/W) -5- (p^ h =3r v-Tir^^/V) ^TV^—zV- 
2-^/v2 -<^XT5 K iih^mA 0 5) 

V\ ^h^m 18 6 (Di-^t> y) K^t^^4: 0 3 (100 mg, 0.420 mmol) ^^b^lE-fb-^i^ 
4 0 5 (138 mg, 91%) ^#/to 

iH NMR (CDCls, 8 ppm): 3.50 (s, 3H), 4.45 (s, 2H), 6.51 (dd. J = 1.8, 3.3 Hz, IH), 
7.15-7.21 (m, 2H), 7.50 (d, J = 1.8 Hz, IH), 7.82 (d, J = 3.3 Hz, IH), 7.93-7.97 (m, 
2H). 

APCIMS m/z: [M+HI+ 361. 
i!ll^: 166-167 'C. 

LMMM 4 0 6] 

N - [ 5 - (^h^ ->T-fe^/V) - 4 - ( 2 - y /l-) /V— 2 /V] 

^ ^^m. tert- ^■'^/P . (^k-^^i^ 4 0 6) 



•V^htl^ih^O^h (1.59 g, 4.60 mmol) hUW^it^m 4. 0 6 (450mg, 28%) ^ 

mco 

m NMR (CDCI3, 8 ppm): 1.27 (t, J = 6.9 Hz, 3H), 1.51 (s, 9H), 3.61 (q, J = 6.9 Hz, 
2H), 4.44 (s, 2H), 6.54 (dd, J = 1.8, 3.5 Hz, IH), 7.55 (d, J = 1.8 Hz, IH), 7.81 (d, J 
= 3.5 Hz, IH). 

mmm 4 o 7] 

2-r^y-4-(2->'!;/v) ^ry"— /v- 5 —4/1-=^ h ^/v=<^ h i^t 

-^#J 4 0 7) 

mmm is et mm^^ l-c. ih^m 1 a 5 oftt? v 4 0 a (450 mg, 1.28 

mmol) ■d>hmm^t^!>^4 0 7 (247 mg, 77%) ^#/Co 

iH NMR (CDCI3, 8 ppm): 1.24 (t, J = 7.1 Hz, 3H), 3.57 (q, J = 7.1 Hz, 2H), 4.31 (s, 
2H), 6.54 (dd, J = 1.8, 3.5 Hz, IH), 7.56 (d, J = 1.8 Hz, IH), 7.75 (d, J = 3.5 Hz, 
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IH). 

C^*M4 0 8] 

tert-:/^/l- ('fb'^ii^4 0 8) 

ih^m9 8 (1.00 g, 2.83 mmol) ^ THF (6 mL) i^^ML^. T/V=f^V#|ilMT> 
0°C-T? l.Omol/L ^it if^/l^-^ -y^J>.(D THF Wi^ (8.49 mL, 8.49 mmol) X. 

: @^M^^/V=3 : 1) -e3»^-r§ ^ i: J; (9 . U^Wl.'k^ 4 0 8 (697 mg, 74%) 

iH NMR (CDCls, 8 ppm): 1.45 (s, 9H), 5.76 (dd, J = 1.7, 10.2 Hz, IH), 6.42 (dd, J = 
1.7, 16.8 Hz, IH), 6.53 (dd, J = 1.8,. 3.5 Hz, IH), 6.83 (dd, J = 10.2, 16.8 Hz, IH), 
7.53 (d, J = 1.8 Hz, IH), 7.56 (d, J = 3.5 Hz, IH). 

C^JfeM4 0 9] 

N- [4- {2-y^);V) -5- (2-7< h=3{^^Xrn^/^;^7/V/}^':=^/P) ^T)/— /V- 2 
/V] ;^/w^ ^ tert-:/^;v ('fb-g-f^ 4 0 9) 
'fb'a'i^4 0 8 (110 mg, 0.343 mmol) (10 mL) \zm^\^. TK^-fb 

iO^)^J>. (20.0 mg, 0.356 mmol) ^M^-^. tm^^'T'^ 2.5 UfCo Si^^ 

(■^dr-y-i/ : g^m^^/V-=l : 1) -ettMl-^ ^ ^ J; ^ ^m'C^mA. 0 9 (124 mg, 
0.343 mmol) ^%fz.^ 

iH NMR (CDCI3, 8 ppm): 1.47 (s, 9H), 3.07 (t, J = 6.1 Hz, 2H), 3.33 (s, 3H), 3.76 (t, 
J = 6.1 Hz, 2H), 6.52 (dd, J = 1.8, 3.5 Hz, IH), 7.53 (d, J = 1.8 Hz, IH), 7.72 (d, J = 
3.5 Hz, IH). 
[^»!J4 103 

2-T5 / -4 - (2->^y7V) ^T)/— /V— 5 --I'/V= 2 — 7< b =3f iX::i^9^/V=^ h 
>■ iAY.^^liA 10) 

'fli'a-i^4 0 9 (124 mg, 0.343 mmol) ^ h y ■^/V^^nf^®^ (3mL) ^ 
^;^>i/T>A-C^i^bfc:=^. ^M^MffiT-eW*l-fCo '^hM€Bm.-^^y^)-^^f^-^y 

j^.^n-^h^^yy^'- mm=^^M vrnm-r ^:ztKX'o mm^t^^ 410 (79.0 
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mg, 87%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 2.96 (t, J = 6.2 Hz, 2H), 3.33 (s, 3H), 3.72 (t, J = 6.2 Hz, 
2H), 5.61 (br s, 2H), 6.52 (dd, J = 1.8, 3.5 Hz, IH), 7.53-7.54 (m, 2H). 

mmm 411] 

N- [5- i2-^h^i^=^^/l^^/^^^M -4- {2-^ DM ^Ty'— 
---f/V] :5^7/W^^ :/^tert-7'=5^7^ (ih^S^4 1 1) 

8 (110 mg, 0.343 mmol) t^hUmt^^^ll (126 mg, 100%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 1.16 (t, J = 6.9 Hz, 3H), 3.08 (t, J = 6.4 Hz, 2H), 3.49 (q, J 
= 6.9 Hz, 2H), 3.80 (t, J = 6.4 Hz, 2H), 6.52 (dd, J = 1.8, 3.6 Hz, IH), 7.53 (d, J = 
1.8 Hz, IH), 7.70 (d, J = 3.6 Hz, IH). 

immmA 1 2] 

2-T5:y-4— (2->^y/V) ^T^/— /V- 5—^/1^=2— Ye^l/a:.^;V^^ Y 
V m-^m4 1 2) 

mmm 4 1 0 tmmi^vx.'{t^m4 0 9(Di^i^v)},zit-^m4 1 1 (126 mg, 0.343 

mmol) i!)>hm^^t^^4 1 2 (79.0 mg, 87%) ^#fCo 

iH NMR (CDCls, 8 ppm): 1.16 (t, J = 7.0 Hz, 3H), 2.97 (t, J = 6.6 Hz, 2H), 3.48 (q, J 
= 7.0 Hz, 2H), 3.76 (t, J = 6.6 Hz, 2H), 5.70 (br s, 2H), 6.51 (dd, J = 1.8, 3.5 Hz, IH), 
7.53 (dd, J = 0.7, 1.8 Hz, IH), 7.56 (dd, J = 0.7, 3.5 Hz, IH). 

[^*M4 13] ■ 

N- [4- (2-7y/V) - 5- (3— p< b^v-^a^-^- 1 --^=^/V;^;/V/K^7^) ^ 
ry'— /V- 2— f/v] t:°y v?>^-4— K {ih-^^4 l 3) 

:/iity^/^=¥/V^— 7" /V (65.5 mg, 0.935 mmol) ^fflV^, 'fli'g-i^ 9 8 (105 mg, 0.292 
mmol) /5^b11gE'fb-^i|t)4 1 3 (86.3 mg, 80%) ^^fCo 

iH NMR (DMSO-de, 8 ppm): 3.37 (s, 3H), 4.45 (s, 2H), 6.74 (dd, J = 1.7, 3.5 Hz, 
IH), 7.76 (dd, J = 0.8, 3.5 Hz, IH), 7.95 (dd, J = 0.8, 1.7 Hz, IH), 8.04 (dd, J = 1.6, 
4.5 Hz, 2H), 8.84 (dd, J = 1.6, 4.5 Hz, 2H), 13.80 (br s, IH). 
ESIMS m/z: [M+H]+ 368. 
ill^: 198-200 "C. 
[|g»!l4 14] 

N- [4- (2-:7y/l') -5- (3— 7« V^^y^ny<-1 { ^ 

Ti/—/V- 2—^/1^] :*/Wt^ ^/^tert-:?"^/!^ ('fb-^i^4 14) 

mwM 2 8 3 ^ mm\^ lt. 2 --f^ ^- e h t:° y -jiy(D\'^t> ^ 
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:/ny-?;^dfVU'rc— X/t- (380 mg, 5.42 mmol) -fk-^i^ 9 8 <Df^t> 19 (--fk^^J 

1 3 4 (602 mg, 1.70 mmol) ^>h^m^h^m4 1 4 (479 mg, 78%) $r#/Co 

iH NMR (CDCls, 8 ppm): 1.55 (s, 9H), 3.47 (s, 3H), 4.34 (s, 2H), 6.58 (dd, J = 1.8, 
3.0 Hz, IH), 7.59 (dd, J = 1.2, 1.8 Hz, IH), 8.02 (dd, J = 1.2, 3.0 Hz, IH), 8.67 (br s, 
IH). 

mMM4 1 5] 

N- [4- (2--7])/l^} -5 - (3-7^ h^iyy°r2\i°/U:tl/l^^='/}y) ^^T^^— /V- 

2 --f ;^/W-^ 5 tert- y^^Jl^ (ft^-a-^J 4 15) 

it^^AlA (92.3 mg, 0.255 mmol) ^:r.^/^;v (5 mL) i^^^?b. 10%^^^ 
v^'^^i^-^^ (15.8 mg) ^M'k.X^ 7X^#IS^T^ ^^T? 1.5 b^Tco Ki^i^ 

m^m^'^"^ ?«lK^?^ffiT-eift«-t-s ^ j; (9 . t^ta-fk-g-i^ 415 (93.3 mg, • 

100%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.48 (s, 9H), 1.98-2.03 (m, 2H), 2.93 (t, J = 7.0 Hz, 2H), 
3.32 (s, 3H), 3.43 (t, J = 7.0 Hz, 2H), 6.55 (dd, J = 1.0, 3.3 Hz, IH), 7.54 (d, J = 1.0 
Hz, IH), 7.79 (d, J = 3.3 Hz, IH), 9.28 (br s, IH). 

mmmA i e] 

2-T^/-4 - {2--yVM ^ryW^-S — f/V=3-p« V^l^:fvi\i';V=^ 
Vl^ (At-^I^A 1 6) 

mmm isQt mm^ ut. i\:,^m i a 5 (Df^t> ^ K^t^m 415 (93.3 mg, 

0.263 mmol) ;6^fe^ltB'fb'^#J4 1 6 (67.4 mg, 99%) ^#fCo 

iH NMR (CDCls, 5 ppm): 1.96 (t, J = 7.0 Hz, 2H), 2.76-2.81 (m, 2H), 3.31 (s, 3H), 
3.42 (t, J = 7.0 Hz, 2H), 6.00 (br s, 2H), 6.54 (dd, J = 1.8, 3.3 Hz, IH), 7.55 (d, J = 
1.8 Hz, IH), 7.63 (d, J = 3.3 Hz, IH). 

mmm4 i ?] ' 

N- [5- (iXi^ n-7°n tVV:^/^;^^/!^) -4- ^T^/—}V-1-^ 
;V\ >?v-4-;;57/V73<^f-5; K (.Wl-^m^ 1 7) 

\\L-^m 9 8 (127 mg, 0.355 mmol) ^ THF (2.5 mL) XzmU *<^Ts 0.5mol/L 
%\\L^y^n'fxi\f;\^^'!f^^-y'^J^(D'mFW^ (4.00 mL, 2.00 mmol) ^tV^^X^ ^ 
mcx: 2.5 ^^it#bfCo SJS?l^{c:ISfPmt:T>'^:=^^7A7jc^l^^;t)P;t-C. ^ n n/Js/V 

j>.}i2-fxx/^j—;v(Dm^-^mwk (4:1) "etttubfco ^mm-^^^-^Wir^^w 

b. #7K«^i5^^>-ti^A-t?^^tbfc=^. ^^^^^T-eW^bfdo #fetbfc:a^^ 

1 7 (94.1 mg, 78%) .^^^-fegK*^ bT#fCc 
iH'NMR (CDCls, 6 ppm): 1.03-1.10 (m, 2H), 1.29-1.34 (m, 2H), 2.35-2.43 (m, IH), 
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6.50 (dd, J = 1.7, 3.5 Hz, IH), 7.50 (dd, J = 0.7 Hz, 3.5 Hz, IH), 7.61 (dd, J = 0.7 Hz, 
1.7 Hz, IH), 7.76 (d, J = 4.4 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 10.34 (br s, IH). 
ESIMS m/z: [M+HI+ 340. 
Si^.: 225-230°C (^M) ■ 
mMm4 1 8] 

N- [5- (iy^ u^u\i°jUj!j/U:ii^=^;V) -4- (2— :7y/V) ^Ty'— 

0^^m8-V'^^hn^ih-^^h. (1.36 g, 3.94 mmol) ^^hUV&'it^'^ 4 
1 8 (884 mg, 67%) ■^ntCo 

iH NMR (CDCI3, 8 ppm): 0.90-1.03 (m, 2H), 1.16-1.36 (m, 2H), 1.52 (s, 9H), 
1.78-1.99 (m, IH), 6.53 (dd, J = 1.7 Hz, 3.3 Hz, IH). 6.74 (d, J = 3.3 Hz, IH), 7.55 
(d, J = 1.7 Hz, IH), 8.30 (br s, IH). . 
ESIMS m/z: M+H]* 335. 

'^i^4 19) 

%W\ 18 6^ LT. WL-^m 1 S 5 (D^t> «9 4 1 S (884 mg, 2.65 

mmol) t^hW^^W:.-^^ 4 \ 9 (352mg, 57%) ^#^0 

iH NMR (CDCI3, 5 ppm): 1.03-1.10 (m, 2H), 1.28-1.35 (m, 2H), 2.35-2.45 (m, IH), 
5.46 (br s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 
(dd, J = 0.7, 3.6 Hz, IH). 
ESIMS m/z: [M-fH]+ 235. 

\MMm 4 2 0] 

N- [5- {l/^ vi'y'n\f;Vid)Vif^=-}\^) -4- (2 — :7y/W) ^TV^—;V-2-4 

/i^] -2-7< f=^i^-<^^xr^ K ('fb:^J^4 2 0) 

(208 mg, 1.37 mmol) ^fflV^, ih^mi 8 6 Of^*:? «9 ^^{^-^#1 4 1 9 (79.1 mg, 
0.338 mmol) 7b>ibm^^h^^ 4 2 0 (73.3 mg, 58%) ^^fe-felS^:^ bT#fCo 
iH NMR (CDCI3, 8 ppm): 0.80-1.07 (m, 2H), 1.24-1.32 (m, 2H), 2.37-2.42 (m, IH), 
4.12 (s, 3H), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.08 (d, J = 8.4 Hz, IH), 7.18 (ddd, J = 

I. 0 Hz, 7.4 Hz, 7.8 Hz, IH), 7.55-7.65 (m, 3H), 8.32 (dd, J = 1.8 Hz, 7.8 Hz, IH), 

II. 23 (br s, IH). 
ESIMS m/z: |M-m]+ 369. 
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It-^: 150-154 ^. 

immm 421] 

N- [5- i->^x2':fti\^/]^:fy;l^:^=-M - A— {2—'7^);V) ^ 
/V] - 2-^/V5e^y /T-fe hT5: K ('fb'^%4 2 1) • 

it^S^4 1 9 (192 mg, 0.824 mmol) jo J;tJ^> U =^^/^T ^ (0.379 mL, 2.72 
mmol) ^THF (4niL) i^BMl^. 0°CT:/i3 ^Ti?^/V-7^n 5; K (0.215 mL, 2.47 
mmol) ^Un^X. mE.X 1 mmWiWl^ti. Rfi^mK 0°C-tr^/V>^ V V (l.OS mL, 12.4 
mmol) ^^X^hV ^^/l^T^> (1.73 mL, 12.4 mmol) (Z)THF?#f^ (2 mL) 

^?u-eiH#PBia#bfco SJ^;^i^{-7j<^;!]P;^T. g^^^^/i-T?tttBbfco ^^ii 

fco # 6> tLfcaiS^ U y M,^ h ^^^^ 4 —xmU-t ^^tK^^ ^IS 

^h^Si^ 4 2 1 (229 mg, 77%) ^#fCo 

iH NMR (CDCls, 8 ppm): 1.00-1.03.(m, 2H), 1.22-1.18 (m, 2H), 2.30-2.38 (m, IH), 
2.61 (t, J = 4.6 Hz, 4H), 3.77 (t, J = 4.6 Hz, 4H), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.56 
(dd, J = 0.7, 1.8 Hz, IH), 7.60 (J = 0.7, 3.5 Hz, IH). 
APCIMS m/z: lM+Hl+362. 

immm4 2 2i 

N - [ 5 - ( i/iJ^ n y=f-jV:^/P:^^/l^) - 4 - ( 2 - :7 y /V) /V- 2 — T /V] 

/W^ ^ tert- ■^^'^^/V (-fb^i^ 4 2 2) 

HJfeM 1 7 6 i mUK br. 2 - i/T y ^.fi>^^0'f-^:b 19 (31 iX^ n ^ :/;^7/VjJ?>' 
^^fflV^, ##M8-T?f#btt5'fb-^#lh (1.41 g, 4.09 mmol) ;^)^ b^MfBib-^i^ 4 2 
2 (628mg, 44%) ^ttl^Cc 

iH NMR (CDCI3, 5 ppm): 1.48 (s, 9H), 1.80-2.10 (m, 2H), 2.15-2.33 (m, 2H), 
2.35-2.48 (m, 2H), 3.70-3.77 (m, IH), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.55 (dd, J = 
0.7 Hz, 1.8 Hz, IH), 7.87 (dd, J = 0.7, 3.5 Hz, IH), 9.28 (br s, IH). 

mmm 423] 

2-r5:/-4- i2-y]}M ^ry'— /v— 5-^/v=V:i'n>^^5^/v=<>^ b:/ 
^s^4 2 3) 

mMm 18 6 1 mmi^^'Lx. it^m 1 s 5 (Di-^t^ ^ K>{t^m 422 (628 mg, 1.81 

mmol) 7b>hm^i\^-^^4:2 3 (448 mg, 100%) ^^fCo 

m NMR (CDCI3, 8 ppm): 1.80-2.05 (m, 2H), 2.10-2.22 (m, 2H), 2.30-2.45 (m, 2H), 
3.55-3.61 (m, IH), 5.56 (br s, 2H), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.55 (dd, J = 0.8, 
1.8 Hz, IH), 7.70 (dd, J = 0.8, 3.5 Hz, IH). 
ESIMS m/z: LM-I-HI+ 249. 
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m^^'- i25'-i6o x: i^M) . 

[^»J4 2 4] 

N - [ 5 - (^y a ■:f'f-/i^:^/i^^=-/^) — 4 - ( 2 - 7 y yp) y*— /i— 2-^/1^] 
t-y s;?^-4-:;tr/v#=^fi^5 K ^^-^-^^4 4 2) 

mmm i s? t mm\^ Lx.^t-^m i s e ottiQ 19 i^it^^^ 423 (103 mg, 0.415 ■ 

mmol) f}^hmmit-^m4 2 4 (106 mg, 72%) ^g^l^^feHf^^.^ UT#fCo 
iH NMR (CDCI3, 5 ppm): 1.85-2.18 (m, 2H), 2.25-2.40 (m, 2H), 2.40-2.55 (m, 2H), 
3.76-3.82 (m, IH), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.50 (dd, J = 0.8, 1.8 Hz, IH), 7.73 
(d, J = 4.5 Hz, 2H), 7.85 (dd, J = 0.8, 3.5 Hz, IH), 8.84 (d, J = 4.5 Hz, IH), 8.85 (d, 
J = 4.5 Hz, IH), 10.27 (br s, IH). 
ESIMS m/z: IM-I-H]+ 354. 
227-235 "C 
C^JfeM4 2 5] 

N- [5- (v'iJ^n:/9^/V;^7/V#^/V) -4 - i2-yV/>) ^T^— /V— 2 — T /V] 
7 ^ ^- 2 ^ K (it^m 4 2 5) 

^xiy( ;V= n y K (0.0702 mL, 0.721 mmol) ^fflV^, 3 8 4 (D^t> «9 \Z.ih 

^S^4 2 3 (100 mg, 0.403 mmol) ^^hM^it-^^ 4 2 5 (lOSmg, 76%) ^^tio 
m NMR (CDCI3, 5 ppm): 1.93-2.13 (m, 2H), 2.23-2.50 (m, 4H), 3.74-3.80 (m, IH), 
6.58 (dd, J = 1.8, 3.7 Hz, IH), 6.64 (dd, J = 1.8, 3.7 Hz, IH), 7.39-7.41 (m, 3H), 7.90 
(dd, J = 0.7, 3.7 Hz, IH), 9.81 (br s, IH). 
ESIMS m/z: [M+H]+ 343. 
m^^^' 188-192 °C. 

immm 426] 

4-^>T/-N- [5- (iXi^ n:/^/V:;&/V73f::^/^) -4- (2-^y/V) ^T^/— 
;V-2-^jV\ -<iyXT% K {\Y.'^m4 2 6) 

iXT7^:/i/^/V=iJ' n y K (127 mg, 0.767 mmol) ^^V^, Wl^^^Z 8 4(0\\t> 
19 \Z.\\L'^m4 2 3 (106 mg, 0.427 mmol) t^hMW^^'^^^ 4 2 6 (122 mg, 75%) 

iH NMR (CDCla, 8 ppm): 1.85-2.14 (m, 2H), 2.24-2.50 (m, 4H), 3.76-3.82 (m, IH), 
6.51 (dd, J = 1.8, 3.7 Hz, IH), 7.47 (dd, J = 0.7, 1.8 Hz, IH), 7.80 (d, J = 8.8 Hz, 2H), 
7.85 (dd, J = 0.7, 3.7 Hz, IH), 8.01 (d, J = 8.8 Hz, 2H), 10.41 (br s, IH). 
ESIMS m/z: DM-H]" 376. 
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M:220-225'C ■ . . ' 

[|iWJ4 2 7] 

N- [5- (t/rJ^ n^'^/V;^;/^:^^^^/^) - 4- (2-7 DM '^Ty^—zl^- 2 -4 ^^1 
Zy^u':/u/<lyj^;U:^^-^^y='i^t-^m4 2.7) 

mmm ss 5 1 \^m\^ lt. it-^i^ 3 8 4(Di-^t>^ Kit,^!^ 4 2 3 (102 mg, 0.411 

mmol) :^^hW=mh-^^4 2 7 (109 mg, 84%) ^mco 

m NMR (CDCI3, 5 ppm): 0.91-0.99 (m, 2H), 1.15-1.25 (m, 2H), 1.80-2.10 (m, 2H), 
2.20-2.49 (m, 5H), 3.69-3.75 (m, IH), 6.56 (dd, J = 1.7, 3.5 Hz, IH), 7.56 (dd, J = 
0.7, 1.7 Hz, IH), 7.91 (dd, J = 0.7, 3.5 Hz, IH), 10.09 (br s, IH). 
ESIMS m/z: lM-t-H]+ 317. 
mM' 200-205 °C. 

mmm4 2 8i 

N- {4- i2--7])/V') -5 - Cl-t Kn^iX-l— (3-p«^/V^=¥iri5^^- 
3-^/V) ^ry— /V-2 — (M :^/Uy<^'^^tert--^^7V (it^!l^4 2 

8) 

(3 3 --f/V) p^iJ'/— /V (1.00 g, 9.79 mmol) ^XTJ' 
2.0mol/L mAt:t'^f ]) fVCD-J'^ n n ^ l^'^W (5.4 mL) tr v^i>' n n ^ /Jr (200 
mL) \zMM\^. -eO^-t? 10^PHl^#LfCo m^M\CTiUS,0 (1.67 mL, 23.5 mmol) 

^Mx.Xs 15 ^mW:WVt^^^. h y ^^/V^T ^ ly (6.82 mL, 49.0 mmol) ^iJU^X, 

^^/V;^-dr-|r^^^-3-;^/WVl/T't K (340 mg, 35%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.45 (s, 3H), 4.47 (d, J = 6.3 Hz, 2H), 4.84 (d, J = 6.3 Hz, 

2H), 9.92 (s, IH). 

11U2 

8 T*# h^^^Vc^m h (500 mg, 1.45 mmol) t: THF (14 mL) {cl^j^? 
-78^^. T/V::f>"^?5fETT\ 1.58mol/L n- U ^ 1^7 A (7) n-^^i^^-^?^ (2.03 
mL, 3.21 mmol) ^^JPx.T. -78'CT' 15 r^^^#Lf^o Si^:|^(ilX^ 1 -e#btb^ 
3 - p< 3 - /W^/Vy^ t K (436 mg, 4.35 mmol) ^?®T 

^^T-eW*Lfco #btbfca®^ixy :;5;<5^/V;^77.^^i=f^ hi5^^:7^- (--=3ri^ 
V : mm:J^^;V=l : 1) T*lt^-r5 ^ ^ {3: J; «9 . mm[Z^m4 2 8 (141 mg, 27%) 
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iH NMR (CDCI3, 5 ppm): 1.27-1.35 (m, 3H), 1.50 (s, 9H), 4.27-4.38 (m, 2H), 
4.84-4.98 (m, 2H), 5.67 (m, IH), 6.47 (dd, J = 1.8, 3.5 Hz, IH), 6.73 (d, J = 3.5 Hz, 
IH), 7.45 (d, J = 1.8 Hz, IH). 

mMm 4 2 9] 

N- [4 - i2--yV/i-) - 5- {3-?^^/u:t^-^^>'-3-4/^:^^i^yi^^/^) ^ 

TV^—^^— 2 — -f/V] ;^/W^^ >'^tert-:7'^/V iit^^ 4 2 9) 

mMm 29 7 1 mmi^ ut. {b^^t^ 2 9 6 (Di-^t> v xz-w^^m 423 (i4o mg, 0.332 

mmol) t^hUm\:.-^^4 2 9 (85.0 mg, 61%) m^fc. . 

m NMR (CDCI3, 8 ppm): 1.38 (s, 9H), 1.77 (s, 3H), 4.44 (d, J = 6.1 Hz, 2H), 5.05 (d, 
J = 6.1 Hz, 2H), 6.50 (dd, J = 1.8, 3.6 Hz, IH), 7.48 (dd, J = 0.8, 1.8 Hz, IH), 7.84 
(dd, J = 0.8, 3.6 Hz, IH). 
[^»!j4 3 0] 

mmm i s 6 1 mm\^ ux. it^m i s 5 oftt> t) 429 (85.0 mg, 

0.233 mmol) hmmit-^!^ 4 3 0 (62.0 mg, 100%) ^#fc:o 

iH NMR (CDCI3, 6 ppm): 1.75 (s, 3H), 4.37 (d, J = 6.1 Hz, 2H), 5.02 (d, J = 6.1 Hz, 

2H), 6.56 (dd, J = 1.8, 3.6 Hz, IH), 7.57 (d, J = 1.8 Hz, IH), 7.88 (d, J = 3.6 Hz, 

IH). 

mmm 431] 

N- [5- (Z^i^ u^ly^/l^:^/^^'^/]^) -4- (2-:7y/V) ^r^— /^-2--f 
71/] t° y v?v- 4 ^ K (it^^ 4 3 1) 

it^^9 8 (74.0 mg, 0.207 mmol) ^ THF (1.5 mL) (^lig^b. yKif^T. 2mol/L 
tir'ftiv'iJ^ n^^-^^/W-x':^';^ iy'^i^(7>v'j:-=^/VJ^— T^/V^^l^ (0.500 mL, 1.00 mmol) 

■y^— (-^^f-^^ : @^^:^^/V=l : 1) -^M^-T 5 ^ ^ J; 19 . mM\\L-^^4 3\ 

(5.60 mg, 7%) ^J?i|®-feia#:i bT#fCo 
iH NMR (CDCla, 5 ppm): 1.62-1.84 (m, 4H), 1.90-2.03 (m, 4H), 3.42-3.48 (m, IH), 
6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.52 (dd, J = 0.7, 3.5 Hz, IH), 7.74 (d, J = 4.4 Hz, 2H), 
7.85 (dd, J = 6.7, 1.8 Hz, IH), 8.86 (d, J = 4.4 Hz, IH), 8.88 (d, J = 4.4 Hz, IH), 
10.16 (br s, IH). 
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ESIMS m/z: [M+H]+ 368. " . 

168-181 °C. 

imMm4 3 2] 

N- [5- iZyi^ v:l^>"^/V:fy/^y^=■/l^) -4- i2-y])M ^TV—^V—I—^ 
;V\ /W-^ 5; tert- ('fl^'^i^ 4 3 2) 

ll»!ll 7 6 <i:|R]it^-LT. 2-v'T/^S«c0'f-t^!9(-V:^n-O'^^y57/v^' 
^^m^fflV\ 8 -e#e>t^^^t:'a'^h (1.44 g, 4.17 mmol) b^fB'fb'^ifel 4 

3 2 (251 mg, 17%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1;20-2.10 (m, 8H), 1.51 (s, 9H), 2.96-3.02 (m, IH), 6.45 
(dd, J = 1.8 Hz, 3.3 Hz, IH), 6.65 (d, J = 3.3 Hz, IH), 7.41 (d, J = 1.8 Hz, IH), 8.45 
(br s, IH). 

ESIMS m/z: DV[-fH]+ 363. 
[^JgM4 3 3] 

2-T^y-4-(2— :7 !;/V)^T>^'-/V'- 5 — f/V=v'j^t3^>'^/^ = '5r h^/C-fb 
-^-^^4 3 3) 

•mmm i s e t mmc ut. {^i.-^m i s 5 (n>^t> d {ei-ft^-a-i^ 432 (433 mg, 1.20 

mmol) ;d^e>^IB'fb'^#l4 3 3 (246mg, 79%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.20-2.10 (m, 8H), 2.96-3.02 (m, IH), 5.46 (br s, 2H), 6.53 
(dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 (dd, J = 0.7, 3.6 Hz, 
IH). 

ESIMS m/z: [M+H]+ 263. 

imMmA 3 4] 

N- [5- (v-^ -4- (2-7!J/P) ^T^^— /V-2— f 

/P] ^y^xizfxi^^lytijVi^^-^^Y ('([^-^i^ 4 3 4 ) 

3 8 5 m^^^c: LT. 3 8 4 (Dft^ \Z.\\:.^m 4 3 3 (49.6 mg, 

0.189 mmol) ^^fe^|B'fk;-a'#J4 3 4 (28.2 mg, 44%) ^e^Hlf*^ b-r#fcio 
iH NMR (CDCI3, 8 ppm): 0.94-1.04 (m, 2H), 1.16-1.25 (m, 2H), 1.46-1.82 (m, 6H), 
1.86-1.99 (m, 3H), 3.32-3.41 (m, IH), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.56 (dd, J = 
0.7, 1.8 Hz, IH), 7.87 (dd, J = 0.7, 3.5 Hz, IH), 9.83 (br s, IH). 
ESIMS m/z: [M-I-H1+ 331. 
M^: 182-187 °C. 
C^Ji^J4 3 5] 

N- [5- {i^^xi^^^^jv'ijfvf^zz-jv) -4- (2-:7y/v) 9^Tywv-2— r 
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^t^%4 3 2 (251 mg, 0.693 mmol) $r 1 , 4 --J:t^'f>' (5 mL) {Z-MMl^. 

(6.19 mL, 70.9 mmol) ^inx.X. MWMUTX*^^m:W\^f:io ^J^-W. 

1) -cmm-t^ ^tl^^'O. ^MtSib-^t) 4 3 5 (168 mg, 64%) ^?i^m#.iaf* t bT 

iH NMR (CDCI3, 6 ppm): 1.55-1.8D (m, 4H), 1.85-2.00 (m, 4H), 3.35-3.41 (m, IH), 
3.45-3.53 (m, 4H), 3.65-3.73 (m, 4H), 6.56 (dd, J = 1.8, 3.5 Hz, IH), 7.52 (dd, J = 
0.7, 1.8 Hz, IH), 7.93 (dd, J = 0.7, 3.5 Hz, IH), 9.23 (br s, IH). 
ESIMS m/z: IM-1-H]+ 376. 
MM,-' 108-110 °c. 
[|IJiM4 3 63 

N- [5- (1 -iX^n^driX/l^- 1 -t Kndr>yp<f^/V) -4— (2-:7!;/V) f- 
T 2 — f /V-] ^ /W^ ^ tert- Gh-^o^ 4 3 6) 

##^J 8 b tbS'fb-a-^I h (3.45 g, 1.00 mmol) t> h^mit-^^ 4 3 6 (173 mg, 
46%) %#fCo 

iH NMR (CDCI3, 8 ppm): 0.86-1.40 (m, 6H), 1.45 (s, 9H), 1.50-1.80 (m, 4H), 
2.05-2.15 (m, IH), 5.21 (d, J = 8.1 Hz, IH), 6.46 (dd, J = 1.9, 3.5 Hz, iH), 6.65 (dd, 
J = 0.8, 3.5 Hz, IH), 7.45 (dd, J = 0.8, 1.9 Hz, IH), 8.55 (br s, IH). 

mmm 437] 

N- [5- (v-^ n^^v-zk;^/!//)^'^/!^) -4- i2-yV/^) 5^X^-/^-2 — { 
/P] ^/^tert-:/^/!/ ('fli'g^«^4 3 7) 

mmm 2 97 1 \nim\^ ut. it^i^ 295 (Dixt^ ^ Kih-^^ 435 (173 mg, 0.458 

mmol) 3 7 (109 mg, 63%) ?r#fCo 

iH NMR (CDCI3, 5 ppm): 1.15-1.35 (m, 4H), 1.56 (s, 9H), 1.65-1.95 (m, 6H), 2.85 
(tt, J = 3.4, 11.0 Hz, IH), 6.53 (dd, J = 0.9, 1.8 Hz, IH), 7.54 (dd, J = 0.9, 3.3 Hz, 
IH), 7.75 (dd, J = 1.7, 3.3 Hz, IH). 

[Il»i|4 3 8] 

2— T5:y-4 — (2-^^!;/^) ^T^—jV— 5 — i'/V= v^^J^ n---^->'/V='5r :x (-ft; 
4 3 8) ' 

nwm 18 6^ nmz. b-c. \\L-^m 1 s 5 (D^t> «9 \c\\:,'^m 437 (109 mg, 0.290 

mmol) 4 3 2, (55.8 mg, 70%) 
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iH NMR (DMSO-de, 8 ppm): 1.10-1.45 (m, 4H), 1.50-1.80. (m, 6H), 2.80-2.95 (oa, 
IH), 6.64 (dd, J = 1.8, 3.5 Hz, IH), 7.21 (d, J = 3.5 Hz, IH), 7.82 (d, J = 1.8 Hz, 1E3), 
7.87 (br s, IH). 

mmm 439] ' • . 

N- [5- (iy^ r2^e^iy/]y:fy/]y:^=^/U) -4- (2-y])J^) ^TV—fV-l — < ■ 
jv\ v?i/-4-;^y^/}<=^i^^ F (-(^^^1^4 3 9) 

18 7^ \^-XA\L-%:^ 186 (D\Xt> "0 \C\\s^m 4 3 8 J; !9 TO^^-fb-^ 

^4 3 9 ^ttfdo ^UM<7:>it-a-^ 4 ,3 9 / —/V t v^^^/V^— T^/KT^^-n 

■VV :^'7V—t^^t1,^X'0 . mt'S.ih^^ 4: 3 9 (41.6 mg, 56%) ^^^mi^t U 

iH NMR (DMSO-de, 8 ppm): 1.05-1.45 (m, 4H), 1.55-1.90 (m, 6H), 2.86-2.94 (m, 
IH), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 7.40 (d, J = 3.2 Hz, IH), 7.89 (d, J = 1.6 Hz IH), 
8.02 (dd, J = 1.9, 4.3 Hz, 2H), 8.83 (dd, J = 1.9, 4.3 Hz, 2H), 13.54 (br s, IH). 
MM.- 197-199 "C. 
[||JfeM4 4 0] 

N- [4- (2-:7y/v) -5- (4-p« h^iy-y^^^^i^/^:fJ^^^^M f-T y 

—JV- %-^;V\ X tert- -ff-JV (jh^^ 4 4 0) 

/V5j^^^^^^V\ #%M8-T?#fetl.5'fli'^'^h (500 mg, 2.04 mmol) d^b^fB^b'^ 
#14 4 0 (149mg, 18%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.23-2.17 (m, 19H), 3.30-3.36 (m, 4H), 6.53 (dd, J = 1.7, 
3.5 Hz, IH), 7.54 (d, J = 1.7, Hz, IH), 7.76 (d, J = 3.5 Hz, IH). 

mMm 4 4 1] 

hiy iit-^mA: 4 1) 

mmm isQt mm^ bT> it-^^ i s 5 (Dixt> v Kit^m 440 (149 mg, 0.367 

mmol) i)^hm^it^^4 4 1 (90.0 mg, 80%) ^#fCo 

iH NMR (CDCla, 8 ppm): 1.26-2.02 (m, 8HD, 2.70-2.78 (m, IH), 3.29-3.36 (m, 3H), 
5.57-5.60 (m, 2H), 6.52-6.55 (m, IH), 7.53-7.54 (m, IH), 7.59-7.60 (m, IH). 

mmm4 4 21 

N- [4- i2-7])M -5- (4-^ F^v^e/iJ^n^dE^iy/V;^;^^^^/^) ^T'V' 
—/V- 2 — (/l^l V v^^'- 4 -:;(7/V/J<=arih ^ K (^t-^S^ 4 4 2) 

ih-^m4 4 1 (579 mg, 1.89 mmol) ^ THF (9.0 mL) (d^j^U. -<yr^=i^V 
m (931 mg, 7.57 mmol) . EDO (1.45 g, 7.57 mmol) *3j;t;^l-tKn^>^ 
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b y ry— /i^— 7Kfp% (i.ie g, 7.57 mmoi) ^M^Xs 6ox:x 3 B^mmwv 

'^u^-</—/]^Xn^^g-r^:Lti^^^mmit^m4 4 2- (664 mg, 85%) ^#fCo 
iH NMR (DMSO-de, 5 ppm): 1.08-2.08 (m, 8H), 2.84-3.01 (m, IH), 3.20-3.23 (m, 
3H), 6.68-6.71 (m, IH), 7.39-7.42 (m, IH), 7.89-7.90 (m, IH), 8.02 (d, J = 5.9 Hz, 
2H), 8.82 (d, J = 5.9 Hz, 2H), 13.6 (br s, IH). 
APCIMS m/z: [M-fH]+ 412. 
B^.-^;: 180-187 °C. 

mMm4 4 3i ' . ■ 

4— ixry-N— [4- —5— (4-p< h^i^>^^ 

Yb'^%4 4 1 (226 mg, 0.738 mmol) t^hm^ih-^!^ (199 mg, 62%) ^#fCo 
iR NMR (DMSO-dfi, 8 ppm): 1.10-2.17 (m, 9H), 2.88-2.97 (m, IH), 3.20-8.28 (m, 
3H), 6.69-6.71 (m, IH), 7.40-7.43 (m, IH), 7.88-7.91 (m, IH), 8.06 (d, J = 8.3 Hz, 
2H), 8.26 (d, J = 8.3 Hz, 2H), 13.5 (br s, IH). 
APCIMS m/z: lM+H]+ 436. 
M^' 105-109 "C. • 
IMMm 4 4 4] 

2-T^ y-4— (2-'7V ^ry— /V- 5 -^/V=4 — t ^^i^^^i^ n^=^ 

cyyp=^ h ly {it^m 4 4 4) 

X@l 

4 - t d^v^iXi^ V^J^^/V (3.44 g, 20.0 mmol) ^ DMF (7 

mL) \^mM\^. ^5:yy— (3.40 g, 50.0 mmol) *5 tert-'7'^/l- ^/^iX 
yyViJ'ny K (3.62g,24mmol) ^M^X^ ^^atrH^WbfCo S^5:|^(-7jc§rJPx. 

^/V=10 : 1) Xmm-i-^ :itK^^. 4- (tert-->^^7^i^^ ^/ViX V /V;^^ 
i^iJ^ (5.73 g, 100%) ^#/c:o 

iH NMR (CDCla, 5 ppm): 0.00-0.03 (m, 6H), 0.85-0.86 (m, 9H), 1.19-1.25 (m, 3H), 
1.42-2.26 (m, lOH), 4.05-4.13 (m, 2H). 

xm2 
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/jt^^^^m^/P (5.73 g, 20.0 mmol) $5.J;t)?N, O -i^P^ ^^-/l^t Kn df-^yyl^X 5; 

(2.93 g, 30.0 mmol) $rTHF'(40mL) (;ill«b. T/V^f^'^H^Ts -20°C 
2.0mol/L y-T" n tVV-^ ^y^J>.(D THF (30.0 mL, 60.0 mmol) ^ 

(6.03 g, 100%) 

iH NMR (CDCI3, 8 ppm): 0.00-0.03 (m, 6H), 0.85-0.86 (m, 9H), 1.45-1.97 (m, lOH), 
3.14-3.15 (m, 3H), 3.66-3.67 (m, 3H). 

8 fetL^'ft-a-^^ h (690 mg, 2.00 mmol) ^ THF (20 mL) tei^^f 
-78^. T^l^=^>"^mTX\ 1.57mol/Ln-::^^/vy ^^J>.(D n-^^-f-^^W^ (2.80 
mL, 4.40 mmol) ^M^X. -78°CX 15 :^mmm^tCo SJ;&I^J^X@ 2 -e#btbf^ 
4- (tert-:7^^/Vv^7{5^/Vv'lJ/V;r^v') -N-7« h =3e^V-N-p« 
i^i/:^/^^}^^-^-?: K (1.21 g, 4.00 mmol) ^?iTb> ^UXl^^MWVf^o MfSI^ 

fcmm^hV:^/l-:tumB. (2 mL) 1 S#rH^ii#bfCo Rlt^^UJ^T-^^ 

mmv. nhtitc^Mmi^mfa^mymi' h v ^j>>7Kmm^M^x. mm:=^^/i-x^tH 
bfco mmm^m\iikm.7kxm^v. m7mm'^^^^-^:y^j^xm^i^f^^^. mm^m 

xmu-r-^z.}i\c^^m.m'c-^mAAA (76.omg, 13%) ^#fco 

iH NMR (CDCI3, 8 ppin): 1.55-2.15 (m, lOH), 5.82-5.92 (m, 2H), 6.52-6.54 (m, IH), 
7.54-7.59 (m, 2H). 
[|IJi^j4 4 5] 

N- [5- (1, 4-v?:e-^f-;^fc°n [4, 5] f-^y—8—'<l^1o;Vifs=.)V) -4 
- (2-7y/V) '^^-T)/— /V'-2— f/l'] ;^7/W^5: ^'^tert-:/^/!^ iit^^4 4 5) 

xmi 

4 -::^-=3ry i>':J^ n^=3{^1hi/:=57/l^/3<:/^^5^/V (5.00 g, 29.4 mmol) ^ h/V^^ (20O 
mL) (C^fllb. ^^l/^'i/y a— /V (15 mL) *5 J:!)?^/^ (500 mg) ^;{JPx.-C^ 

ipfis^Ti? 5 mmmw\^fcoK}tm^m^nmmm.m7Km'r h v A7j<^^(-'aAu. 
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(-^^-t^i/ : g^St^^;V=8 : 2) -eftS^-T 5 ^ ^ ^Jl J; >9 ^ 1, 4 
t:°n [4, 5] t';^^ 8 -;^7/V#>'M^^/V (6.28 g, 99%) ^#fCo 

xm2 

xmi -e#bti.fcl , 4-v';^=3p-t^;^t°i3 [4, 5] 7"^;^;^- 8 -;^7/i/;j<>-^^5^ 
/V (6.28 g, 29.3 mmol) ^ THF (;i|^«f N, O- v?7« ^Sri/yVT 5 >'ii: 

(4.30 g, 44.1 mmol) ^^P^tT. ^^Uyto T/l/=f^>'#lll^T. -30°C-X:\ ^ 
• j;K>m^ 2.0moyL mt4 y-Ztxi ^^^-^ ^y^J^(D THF (44.1 ml, 88.2 mmol) 

M-r^r ^J-J:^)> N-7« h^v— N-T^'^^/v-l, 4-i^:^=3?^if;^fc°n [4, 5] 
7=^;j7V-8-;^;/VJ3<=^f-^ K (6.61 g, 99%) 

iH NMR (CDCI3, 8 ppm): 1.51-1.62 (m, 2H), 1.76-1.90 (m. 6H), 2.68-2.71 (m, IH), 
3.18 (s, 3H), 3.71 (s, 3H), 3.95 (s, 4H). 

xms 

8 -Ctt ?3 h (1.50 g, 4.34 mmol) ^ THF (30 mL) IzMM 

-78°C. T/V=fVM^5ftT^ 1.58mol/L n-:7'^/^ P ^ i^cD n— =¥i^>'^T^(8.58 mL, 
13.5 mmol) ^;!]PX:-C. -78°C-e 15 ^r^m^ U/Co SJ^^^^f-Xa 2 •T:1#^>t^fcN- 
P< :3f.v^_N-;^ ^/V- 1 , 4-v';r^-9-:^t:°n [4, 5^ f-^^^- ^ ^^^^-^ 
5: K (2.80 g, 12.2 mmol) ^?iTb. gS.-e 1.5 B^r^^W^ UfCo Sit;^r^^lSfnii:'fliT 

^-^^t>^7X^^^{;ij^Ab. @^^^^/v-^^ttmbfco ^i^ji^ia?o:^^7X-T??^#-b. 

9^i^n-^bi/7:7^— (-.^i^^ : @tm:^^/v=i : 1) 5 t 

^IB'fk'a^i^4 4'5 (1.79 g, '95%) ^#fci„ 
iH NMR (CDCI3, 8 ppm): 1.52 (s, 9H), 1.57-1.64 (m, 2H), 1.82-1.95 (m, 6H), 
2.85-3.00 (m, iH), 3.95 (s, 4H), 6.54 (dd, J = 1.8, 3.3 Hz, IH), 7.53 (d, J = 1.8 Hz, 
IH), 7.73 (d, J = 3.3 Hz, IH). 

[MMm^ 4 6] 

2 -T ^7-4-(2-7y/V') ^r-/'-}V- 5 — f /V= 1 , 4 ^ v?;r^f->^ t'n [4 , 
5] t':*:/-8 — f/V'=<5rh>' {^^-^^4 4 6) 
jh^^4 4 5 (500 mg, 1.15 mmol) Sr^:^>' ^z^/Vo^— (5 mL) 

i70°c-e2H#rHift«^bfco Si^:v«Jci7K^;!]Px.-r. @t^^5^/v^'ttmb:^Co ^I^Ji^tS 
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3) -^^mm-f^ ^tX^X.'O. mmW:.^^ 4 4 6 (223 mg, 58%) ^t#fc„ 
iH NMR (DMSO-de, 5 ppm): 1.35-1.73 (m. 8H), 2.67-2.74 (m, IH), 3.84 (s, 3H), 
6.65 (dd, J = 1.8, 3.5 Hz, IH), 7.22 (dd, J = 0.7, 3.5 Hz, IH), 7.84 (dd, J = 0.7, 1.8 
Hz, IH), 7.97 (br s, 2H). 

\Mmm 4 4 7] 

2— T5;/-4- (2— :7y/V) ^ry— /V— 5 — ^/V=4 — ;^^y v^ci^ T3^^iX/V 
= h>' (ih^^4 4 7) 
^t^^ 4 4 5 (1.00 g, 2.30 mmol) ^ THF (14 mL) i<imM 2moyL i^M (7 mL) 

^^'^V!>A-e^itbfc^. ^IS^MffT-eW*ufco '^htitimm^^^=^'^^^=^- 

"T^ux^^it-r^ :itiz.x^. mmt"^^ 447 (399 mg, 6o%) ^mco 

m NMR (DMSO-de, 8 ppm): 1.70-1.79 (m, 2H), 2.01-2.08 (m, 2H), 2.20-2.36 (m, 
4H), 3.18-3.26 (m, IH), 6.64 (dd, J = 1.8, 3.5 Hz, IH), 7.28 (dd, J = 0.8, 3.5 Hz, IH), 
7.85 (dd, J = 0.8, 1.8 Hz, IH), 8.01 (br s, 2H). 

N— [4- (2 — :7y/v) —5 — (A-^^^y-^i:^ n^^-y/p^^i^^^/i-) ^tV^ 

;V-2-^;V\ ^3 V'^- 4-tiJVi^^^^%Y ({^^^^4 4 8) 

ih^!^4 4 7 (150 mg, 0.517 mmol) ^ DMF (2.5 mL) \Z.W-ML-. 4 y:^=z^ 
>m (191 mg, 1.55 mmol) . EDCmM^ (298 mg, 1.55 mmol) *Dj;t)«l-tKn 
^-y^^y V y TZ—ZV— 7lcfnife (237 mg, 1.55 mmol) 60°C-e 3 ^mW: 

#Lfco K};t:M^7K^tizmA\^. wm^'f-^^xt^iavtco mmm^mm-AMyKxmii^ 

2 — r ny^y — /v-es^^i-^ :z.t\z.i:^ mmit^m 4 4 8 (115 mg, 66%) ^#fc„ 
IH NMR (DMSO-de, 8 ppm): 2.07-2.60 (m, 8H), 3.36-3.23 (m, IH), 6.56 (dd, J = 1.8, 
3.5 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.75 (dd, J = 0.7, 3.5 Hz, IH), 7.80 (d, J 
= 6.1 Hz, 2H), 8.88 (d, J = 6.1 Hz, 2H). 
APCIMS m/z: [M-i-H]+ 396. 
mJ^- 206-212 °C. 
[^Ite^j4 4 9] 

N- [4- (2-:7y/i/) -5- (4-:^=3ry->i5^ n^^v^/V:;^;/^*^::^/^) ^Ti/— 

71/- 2 — f /V] - 2 -7< y i^l^- 4 5: K iit^^ 4 4 9) 
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it^m4 4 7 (120 mg, 0.413 mmol) >?)^b^lfB'ft:'^% 4 4 9 (73.0 mg, 43%) 

iH NMR (CDCI3, 8 ppm): 2.04-2.60 (m, 8H), 2.66 (s, 3H), 3.35-3.43 (m, IH), 6.54 
(dd, J = 1.8, 3.6 Hz, IH), 7.52 (dd, J = 0.7, 1.8 Hz, IH), 7.57 (d, J = 5.1 Hz, IH), 
7.62 (s, IH), 7.75 (dd, J = 0,7, 3.6 Hz, IH), 8.72 (d, J = 5.1 Hz, IH). 
APGIMS m/z: [M+HV 410. 
m^^- 108-115 °C. 
[^»J4 5 0] 

fflV^, ^t^m4 4 7 . (150 mg, 0.517 mmol) t^hUW^it^O^ 4 5 0 (124 mg, 62%) 

IH NMR (CDCI3, 5 ppm): 2.03-2.57 (m, 8H), 3.30-3.39 (m, IH), 6.57 (dd, J = 1.8, 
3.5 Hz, IH), 6.64 (dd, J = 1.7, 3.6 Hz, IH), 7.42 (d, J = 3.6 Hz, IH), 7.59-7.60 (m, 
2H), 7.79 (d, J = 3.5 Hz, IH). 
APGIMS m/z: [M-fH]+ 385. 
gi"^: 232-235 °C. 
LMMm 4 5 1] 

N- [4- {2--yVM - 5- (4 -;t^yiXi^ n-.^v^/V;^/^#::^/l^) ^T^— 
— f/V] -3-p< h:^->^^XT5 K iit^^A 5 1) 

'fb^i^4 4 7 (150 mg, 0.517 mmol) Pj^lB'fb'a-^ 4 5 1 (72.0 mg, 33%) 

^m^o ■ 

m NMR (CDCI3, 6 ppm): 2.06-2.58 (m, 8H), 3.33-3.41 (m, IH), 3.88 (s, 3H), 6.56 
(dd, J = 1.7, 3.6 Hz, IH), 7.16-7.20 (m, IH), 7.41-7.51 (m, 3H), 7.58 (d, J = 1.7 Hz, 
IH), 7.82 (d, J = 3.6 Hz, IH). 
APGIMS m/z: |M+H]+ 425. 
176-183 ^C. 
C^Jfe^!l4 5 2] 

4— i^ry-N— [4— (2— :7y/v) -5 — (4— :^^yiy^ ^^^1^/1^:^/1^^=^ 

)V) ^r y—M- 2-^/1^1 ^VXT^ K (it-^l^A 5 2) 

it^^4 4 7 (150 mg, 0.517 mmol) ^>hM§&it^<^4 5 2 (164 mg, 76%) ^# 
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iH NMR (CDCI3, 5 ppm): 2.06-2.58 (m, 8H), 3.32-3.40 (m, IH), 6.51 (dd, J = 1.8, 
3.5 Hz, IH), 7.48 (dd, J = 0.7, 1.8 Hz, IH), 7.74 (dd, J = 0.7, 3.5 Hz, IH), 7.81 (d, J 
= 8.6 Hz, 2H), 8.06 (d, J = 8.6 Hz, 2H). 
APCIMS m/z: [M-H]" 418. . 

m^^- 211-212 °c. 

[^*ff!l4 5 3] 

N— [4— (2— :7];/^) -5— (7^ h^t Kn 4— /^;i7/^:!j<^/v) 

2-^/1^] :/^tert-:/^/^ iih-^m^^z) 

n Qh mm^ ur. 2 -ixry ^mw^o-ftt? x> h ^ t v- 

4:-io;V:^:ym^m^^. m^msxmhfl^^h^<^h (1.04 g, 8.00 mmol) ^>hm 
|B'fb'^#l4 5 3 (B50mg, 85%) ^#fCc, 

iH NMR (CDCI3, 6 ppm): 1.53 (s, 9H), 1.76-1.94 (m, 4H), 3.06-3.18 (m, IH), 3.46 
(ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 4.03 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H), 6.55 (dd, J = 
1.9, 3.5 Hz, IH), 7.55 (dd, J = 0.8, 1.9 Hz, IH), 7.76 (dd, J = 0.8, 3.5 Hz, IH), 8.68 
(br s, IH). 

APCIMS m/z: [M-i-Hl+ 379. 

immm 454] 

2-r^y-4- (2-7y/i/) ^ry'—zv- 5-^/^=7^ hv^ Knt°7:/-4- 

^yU=^rh^^ i^h^m4 5 4) 

mMm 18 6 t muK lt. it^m i s 5 (Di-^t> ^ Kit^m^ 5 3 (350 mg, 1.05 

mmol) 5 4 (212 mg, 72%) ^^#fCo 

iH NMR (DMSO-de, 8 ppm): 1.52-1.64 (m, 4H), 2.89-3.03 (m, IH), 3.24 (ddd, J = 
3.8, 11.3, 11.3 Hz, 2H), 3.85 (ddd, J = 2.7, 3.8, 11.3 Hz, 2H), 6.65 (dd, J = 1.9, 3.5 
Hz, IH), 7.24 (d, J = 3.5 Hz, IH), 7.84 (d, J = 1.9 Hz, IH), 7.96 (br s, 2H). 
APCIMS m/z: [M-«-Hl+ 279. 

C^Ji#!l4 5 5] 

N- [4- (2-:7y/V) -5- (t" h^fc Kntf^V-4-'l'/l':^/^Jj<^/V) 
i/— /V- 2 — f /V] t:° y V?:/- 4 -;>^;/^;^>i^ 5: K iih^m 4 5 5) 

i\:,-^S^4 5 4 (6.95 g, 25.0 mmol) * DMF (100 mL) {Jl^^fb. ^ yc^^^^^- 
rn (36.9 g, 300 mmol) . EDC mmM. (57.6 g, 300 mmol) *5j:t)«l-t Kn^r v-^ 

y r^/— /v— TRfn^l^ (45.9 g, 300 mmol) ^Mplx. so°cx q ^^m#ufco 

^mu^%m\f^m.7Km^Y^) '>j>^7\mm (6oomL) ^zk (200 mD (Dmi^m\z.^7^ 
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5 5 (4.41 g, 48%) ^BcB^mi^t UT^fCo • 
iH NMR (DMSO-de, 8 ppm): 1.50-1.90 (m, 4H), 3.15-3.25 (m, IH), 3.35 (ddd, J = 
2.7, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H), 6.71 (dd, J = 1.9, 3.5 
Hz, IH), 7.43 (dd, J = 0.8, 3.5 Hz, IH), 7.91 (dd, J = 0.8, 1.9 Hz, IH), 8.02 (dd, J = 
1.6, 4.6 Hz, 2H), 8.84 (dd, J = 1.6, 4.6 Hz, 2H), 13.56 (br s, IH). 
APCIMS m/z: [M-i-H]+ 384. 
MM.- 202-209 °C. 

N- [4- (2-y])M -5- (-7^ t Kn tf^ f/V;^;/V7}?c:^/V) 

it-^^A 5 4 (1.67 g, 6.00 mmol) :j3j:tJ«DMAP (36.7 mg, 0.300 mmol) 
!Jv?V (24 mL) MPb. ;V^=.;V=^ n V K (1.09 mL, 12.0 

mmol) ^mx.X. 60^-e 90 ^^^#bfCo K^SI^^TK^ff-^^AU. ^mUfcH^ 

7^ ^ y -/^=99 : 1) ■xmW: / -/vT'Wi^^i-^ ^bK^^ mm\:.-^% 4 5 

6 (1.35 g, 65%) ^e-feHIf*^ UT#fCo 

iH NMR (DMSO-de, 8 ppm): 0.90-1.04 (m, 4H), 1.50-1.76 (m, 4H), 1.92-2.03 (m, 
IH), 3.07-3.21 (m, IH), 3.25-3.40 (m, 2H), 3.83-3.91 (m, 2H), 6.69 (dd, J = 1.9, 3.5 
Hz, IH), 7.41 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH), 13.04 (br s, IH). 
APCIMS m/z: [M-l-H]+ 347. 
m.^' 182-183 °C. 

{.mmm 457] 

[4_ (2-7 1)/^) -5 - (T^b^t Vri^i'^yly— A-^ ;V:fy;Vv}^:=-;V) 
y^— /V- 2 —I'/l^] -^VXT 5 K ('fb'^i^ 4 5 7) 

y^^]y=^u V K^MV^, ih'^i^A 5 4 (125 mg, 0.450 mmol) A 
5 7 (151mg, 88%) ^ fi^H^^t bT#fc:o 

iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.18-3.26 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.44 (d, J 
= 3.5 Hz, IH), 7.53- 7.61 (m, 2H), 7.64-7.72 (m. IH), 7.91 (d, J = 1.6 Hz, IH), 
8.11-8.18 (m, 2H), 13.27 (br s, IH). 

APCIMS m/z: [M-f-H]+ 383. 
m^^- 221-222 °C. 

immn 453] 
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N- [4- (2-7y/V) -5 - (y" h^t Kn t;°^:/-4^^yV;d7V;d<^/W 
/l— 2—^/1/] - 2 - ^ ^/V-O-XT ^ K (-fb-^^ 4 5 8) 

p?^/V^^/yV7V=^ C2 U K^^V\ it-^^A 5 4 (125 mg, 0.450 mmol) ^^hM 
mi\^-^^4 5 8 (159mg, 88%) ^Kfi-feiaf^i: bT#fCo 

iH NMR (DMSO-de, 5 ppm): 1.55-1.85 (m, 4H), 2.44 (s, 3H), 3.14-3.26 (m, IH), 
3.36 (ddd, J = 2.2, 11.9, 11.9 Hz, 2H), 3.84-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, 
IH), 7.27-7.51 (m, 4H), 7.60-7.66 (m, IH), 7.89 (d, J = 1.9 Hz, IH), 13.14 (br s, IH). 
APCIMS m/z: CM+H]+ 397. 
mM^' 204-206 °C. 
[|IJfeM4 5 9] 

N_ [4_ (2—y])M -5- (-7^ t Kn t:"^ V-4-^/V;^/V3K^/W) 
/V- 2 — Y /V] - 3 - P« 9^/V-<^Xr ^ K i^t^l^ 4 5 9) 

=f-)V^l^9A.J\^=-^xi y K^fflV^^ it^^4: 5 4 (125 mg, 0.450 mmol) t^hWi 
tB'fb'^#l4 5 9 (151mg, 89%) ^ ^ bT#fCo 

iH NMR (DMSO-de, 5 ppm): 1.52-1.74 (m, 4H), 2.38 (s, 3H), 3.03-3.16 (m, IH), 
3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.84-3.94 (m, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, 
IH), 7.20-7.37 (m, 2H), 7.40 (dd, J = 0.5. 3.5 Hz, IH), 7.80 (dd, J = 0.5, 1.9 Hz, IH), 
7.90-7.95 (m, IH), 7.97-8.01 (m, IH), 13.17 (br s, IH). 
APCIMS m/z: [M-)-H]+ 397. 
Ri/^: 197-201 °C. 
CIIJSM4 6 0] 

N- [4- (2-:7y/l') -5- (t^ h^t Knfc"'^V-4 — O^:^/^^^^^) 

y*— /V- 2 —f /V] - 4 - ^ ^/i^^:/XT ^ K (^h^^ 4 6 0) 

»^J4 5 6 ^!lI^{c:b-Cs^/i5^n:7'ny-?i/;*/V7j^^=/V=j5'n y Kt^-f^t? 19 4 - 
p«^;V^>'yV/l^=i5' n y K^fflV^^ it^S^A^A (125 mg, 0.450 mmol) t^hW^ 
mh^^A 6 0 (128 mg, 72%) ^Bi^^mi^t bT^fCo 

iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 2.40 (s, 3H), 3.13-3.26 (m, IH), 
3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.84-3.94 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 
IH), 7.38 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 3.5 Hz, IH), 7.91 (d, J = 1.9 Hz, IH), 8.06 

(d, J = 8.4 Hz, 2H), 13.18 (br s, IH). 
APCIMS m/z: [M-t-H]+ 397. 
M^' 190-192 °C. 
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mMm 4 6 1 3 , ^ 

N- [4- (2— -^y/V) -5- (-x h^t Kc! t°^>^-4-'l'/V;^/l/7i<^yP-) 
2-^/1-] -2-^ b^^v^-O-XT?: K (^t^^4 6 1) 
^JfeM4 5 6 tm^l^l^X.^y^ ^^ny<:y:fyyvyi^:=^/i^=^ u ]) K<Z){-tt? 2 - 
).:3r>^^>'V'V/^=i^ n y K^ffiV\ 'fl::'^i^4 5 4 (125 mg, 0.450 mmol) 
;KfE'fli^#) 4 6 1 (I52mg, 82%) ^Ji^cS-feiaf^^^ UT^fCo 

iH NMR (DMSO-de, 8 ppm): 1.55-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.35 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.80-3.95 (m, 2H), 3.92 (s, 3H), 6.69 (dd, J = 1.6, 3.2 Hz, 
IH), 7.05-7.15 (m, IH), 7.16-7.24 (m, IH), 7.41 (d, J = 3.2 Hz, IH), 7.55-7.63 (m, 
IH), 7.70 (dd, J = 1.3, 8.6 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 12.47 (br s, IH). 
APCIMS m/z: CM-I-HI+ 413. 
181-184 "C. 
C^Jfe^j4 6 2] 

[4— (2—-y])M -5- (xb^t Kntf^:x-4 — { /l^:^:=^/l-) 
7V- 2 -4/^1 - 3 - h=3ri/^VXr 5: K 6 2) 

7? t3 y K^fflV\ it-^^A 5 4 (1.67 g, 6.00 mmol) t^hM 

mt^^A 6 2 (1.91 g, 77%) ^K^-^mW-t L-C#fCo 

iH NMR (DMSO-de, 6 ppm): 1.55-1.80 (m, 4H), 3.14-3.24 (m, IH), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H), 3.87-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, 
IH), 7.20-7.26 (m, IH), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 7.43-7.53 (m, IH), 7.69-7.77 
(m, 2H), 7.91 (dd, J = 0.8, 1.6 Hz, IH), 13.27 (br s, IH). 
APCIMS m/z: [M-»-H]+ 413. 
mM.' 198-200 
C«M4 6 3] 

N- [4- (2-7y/V) -5- (x h7t Knfc°^:/-4 — ( ;V-^s=^;V) 'f-T 

^iy^iyy^T 5: K (it^^ 4 6 3) 

].d{^^>^:Xi/^/V=i?' n y K^fflV^^ 'ft;'^#»4 5 4 (125 mg, 0.450 mmol) 

t^|E'fb^4^4 6 3 (152 mg, 82%) ^B^^-feHl^i L.T#fCo 

iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.13-3.24 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H), 3.89-3.91 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 
IH), 7.10 (dd, J = 1.9, 8.9 Hz, 2H), 7.45 (dd, J = 0.5, 3.2 Hz, IH), 7.90 (dd, J = 0.5, 
1.6 Hz, IH), 8.15 (dd, J = 1.9, 8.9 Hz), 13.10 (br s, IH). 
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APCIMS m/z: [M+H]+ 413. , " 

Si^.: 184-188 °C. 

3- (v?;^9^/vr ^ y) -N- [4- i2--yVM -5- (-7" b^t 

^t^Sj^4 5 4 (125 mg, 0.450 mmol) ^ DMF (2 mL) ^cf^^fb. 3 - (v^t^ ^ 
/VT 5: y ) (296 mg, 1.80 mmol) . EDC -^^M (344 mg, 1.80 mmol) *5 

J;tJ«l — fc Fn^v'^^'i/ b y T V^/l^— 7jcfP#J (276 mg, 1.80 mmol) ^M:tX. 
80°C-e 2 Bt^a^UfCo MJ^*^7K (200 mL) \Z.iSe.A\^. ^ p n 7J^/^'A-C^At±i bfcio 

/VA : ^i5^/-/V=19 : 1) T?*t^U. ^ / -/VT^ P P —f-S ^ t {^I J: !9 . 
iB-fb-^i^ 4 6 4 (78.5 mg, 41%) ^W^'^'M^ h UT^^TCo 

iH NMR (DMSO-de, 8 ppm): 1.55-1.75 (m, 4H), 2.99 (s, 6H), 3.13-3.23 (m, IH), 
3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 3.8, 11.6 Hz, 2H), 6.70 (dd, 
J = 1.9, 3.5 Hz, IH), 6.99 (ddd, J = 1.4, 2.7, 8.1 Hz, IH), 7.31-7.48 (m, 4H), 7.90 (dd, 
J = 0.8, 1.9 Hz, IH), 13.19 (br s, IH). 
APCIMS m/z: [M-t-Hl+ 426. 
m^.: 239-243 °C. 
C^»!l 4 6 5 ] 

4- (i^7<^/VT^7) -N- [4- (2-:7yyl/) -5- (^ b ^ t: Kn t:°^ 

^^^j^^^,^-) ^^y~_yv-2— r/^] -^VXT^ K (^^-8-^1^4 6 5) 
'fk^#j4 5 4 (125 mg, 0.450 mmol) ^ DMF (2 mL) \cMM\^. 4- (v?7<^ 
^VT ^ y ) (296 mg, 1.80 mmol) > EDC W^'^ (344 mg, 1.80 mmol) *5 

1 - t: Kn ^-y^y^ Y y T /V— 7Xf P*^ (276 mg, 1.80 mmol) ^^IP;fC. 
80'C-t?2H#W^#bfc:o S^S^^^^-tK (200 mL) ^;{iq;t-C. 4lf {ti bfcH^^^t^bfc^ 

9 : 1) T'*tM b^ ^i?' / — y 7 y — r t J; 19 , ^IB-fb-^i^ 4 6 5 (5.30 
mg, 3%) bT#fc:o 

iH NMR (DMSO-de, 5 ppm): 1.55-1.80 (m, 4H), 3.03 (s, 6H), 3.11-3.22 (m, IH), 
3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H), 3.85-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, 
IH), 6.77 (d, J = 9.2 Hz, 2H), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.6 Hz, 
IH), 8.05 (d, J = 9.2 Hz, 2H), 12.81 (br s, IH). 
APCIMS m/z: DV[+H]+ 426. 
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^J^.-- 238-240 °C. 
IMmm 4 6 6] 

2- -7/V:tv-N- [4- (2-:7iJ/k) - 5- ('xh^t Knt°^^/-4 — ( Z^:^ 

^ry^— /I— 2-4/^1 -<>^XT^ K iih^<^4 6 6) 

•7JV^u^^^^/^ /V^-^ n ]) K^fflV^, ih^^4 5 4 (125 mg, 0.450 mmol) 

6 6 (155 mg, 86%) ■^W^'^mi^t VmfCo 
m NMR (DMS0-d6, 5 ppm): 1.54-1.76 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.35-7.50 
(m, 3H) 7.61-7.71 (m, IH), 7.75-7.83 (m, IH), 7.89 (d, J = 1.9 Hz, IH), 13.23 (br s, 
IH). 

APCIMS m/z: CMH-H1+ 401. 
m^' 172-176 t:. 

■ [^»[|4 6 7] 

3- :7/^;^t2-N- [4- (2-:7y/V) -5- ("r Yn\f=7>'-4-y( /V-fy 
;V7^::^;V) ^ — /V- 2 — f /V] ^^XT^ K iih^^ 4 6 7) 

y ;V=^\=L y K^rfflV^, it^S^4 5 4 (125 mg, 0.450 mmol) ^^i> 
mf&it'^^4 6 7 (160mg, 89%) ^^^S^^iaf^^^ LT#fCo 

iH NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.86 (ddd, J = 
2.2, 11.6, li.6 Hz, 2H), 3.89 (ddd, J = 2.2, 4.0, 11.6 Hz, 2H), 6.70 (dd, J = 1.6, 3.2 
Hz, IH), 7.44 (d, J = 3.2 Hz, IH), 7.49-7.68 (m, 2H), 7.90 (dd, J = 0.8, 1.6 Hz, IH), 
7.94-8.02 (m, 2H), 13.34 (br s, IH). 
APCIMS m/z: [M-I-H1+ 401. 
MM.' 229-231 "C. 

Lmmm4 a s: 

4- -7/V:tX2-N- [4- (2-:7y/W -5- (t" h 7 t 4 — ^/W;^? 

/w/3f^/v) ^ry— /v-2 — -<:/xr^: K (it^!>^4 a 8) 

^t-^m4 5 4 (834 mg, 3.00 mmol) ^ DMF (12 mL) icl^^b. 4-:7/V:^n 
(3.36 g, 24.0 mmol). EDC mWM. (4.12 g, 24.0 mmol) *5 j:tJ« 1 - t K 

n deix-o-y^ h y ry— /i-— TKfp^ (3.68 g, 24.0 mmoi) ^M^x. 80'C-t? 2 

WL-fco K;^;;^^^iafP;^m7K^-:^ h y '^7^7K?§l-g (30 mD irzK (30 mL) (DU-^ 

m^i&Av. ^mi^f^mi^^wmvfc. #bnfciaf2^^v'y;^7<^vvyf7^A^n^.hi/ 
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^tl^Xr) HtB-fb^it^ 4 6 8 (270' mg, 23%) ^ e-feHf^-i: LT#fe, 
iH NMR (DMSO-de, 8 ppm): 1.58-1.78 (m, 4H), 3.15-3.25 (m, IH), 3.35-3.55 (m, 
2H), 3.88 (ddd, J = 1.9, 3.8, 11.3 Hz, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 7.37-7.46 
(m, 3H), 7.90 (dd, J = 0.8, 1.6 Hz, IH), 8.20-8.26 (m, 2H), 13.27 (br s, IH). 
APCIMS m/z: [M+H]+ 401.. 
mM.- 131-132 °C. 
[^*^J4 6 9] 

2- ^ni3-N- [4— (2-:7yvv) - 5- (-T^ h^t A /\^:^ /i^ 

^ry^— /I— 2-^/1^1 ^^-XT^ K i^t^^4 6 9) 

/7 n pt^^yV/^=i5' n ]) K^fflV>, it^^A 5 4 (125 mg, 0.450 mmol) 
m^h^^4 6 9 (140 mg, 75%) ^^^^W^t br#fCo 

iH NMR (DMSO-de, 5 ppm): 1.55-1.85 (m, 4H), 3.15-3.25 (m, IH), 886 (ddd, J = 
2.4, 11.3, 11.8 Hz, 2H), 3.88 (ddd, J = 2.4, 8.8, 11.8 Hz, 2H), 6.69 (dd, J = 1.6, 8.5 
Hz, IH), 7.39 (d, J = 8.5 Hz, IH), 7.45-7.70 (m, 5H), 7.89 (dd, J = 0.8, 1.6 Hz, IH), 
13.34 (br s, IH). 

APCIMS m/z: [35C1M+H]+ 417, [37ClM-t-H]+ 419. 
160-162 °C. 

immm 470]' 

3— ^nn-N— [4- i2-^VM —5 - Ki=Jt;°^^-4 — f/V;^/^ 
:^:=.;U) ^ry'— /I/- 2-- f/V] -<^/XT5 K ({l::'^^4 7 0) 

^ u u^l^:/4/V=^ U V K^^V^^ 5 4 (125 mg, 0.450 mmol) -^^hM 

lE'fb'^i^4 7 0 (ISlmg, 70%) ^#fCo 

iH NMR (DMSp-de, 8 ppm): 1.55-1.80 (m, 4H), 8.12-8.25 (m, IH), 8.36 (ddd, J = 
2.2, 12.1, 12.1 Hz, 2H), 3.86-8.92 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.43 (d, J 
= 8.5 Hz, IH), 7.60 (dd, J = 7.8, 7.8 Hz, IH), 7.72-7.76 (m, IH), 7.90 (d, J = 1.9 Hz, 
IH), 8.09 (dd, J = 1.1, 7.8 Hz, IH), 8.19 -8.20 (m, IH), 18.86 (br s, IH). 
APCIMS m/z: [35C1M-I-Hl+ 417, [37CIM-+-H1+ 419. 
mM.- 210-212 °C. 

mmm 471] 

[4— (2-'7y/V) - 5- (-^ b ^ t Ko 4 --^/V;^/!^ 

4 5 6 t U-Cs n :r n/N°^;^7/WK^/V= ^ n y }i'(Dj^t> t9 i^l 4 - 
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n T3^i/y^^/^=i5^ n y K^fflV^, ^^^^4 5 4' (125 mg, 0.450 mmol) 



m NMR (DMSO-de, 5 ppm): 1.55-1.85 (m, 4H), 3.15-3.25 (m, IH), 3.34-3.42 (m, 
2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.44 (dd, J = 0.8, 3.5 Hz, IH), 
7.65 (dd, J= 1.6, 8.4 Hz, 2H), 7.90 (dd, J = 0.8, 1.9 Hz, IH), 8.15 (dd, J = 1.6, 8.4 Hz, 
2H), 13.35 (br s, IH). 

APCIMS m/z: [35ClM-t-H]+ 417, [37C]M-i-H]+ 419. 
Et^'- 204-206°C. 

2— i/T/— N- [4— (2-7IJ/V) -5- i^r h 9 ^ Kn t:°^:x— 4 — 

=f-T 2 — f /V] -<^XT ^ K . {\\L-^m 4 7 2) 

mm\ 4 6 5.^ wm^ ut. s - (i^;^ ^/^r 5: y ) ^awm^Df^^^ ^0^2.- ^yr 

y^S#^^ffiV\'fB'a'i^4 5 4 (125 mg, 0.450 mmol) :0^ej^MfB'ft:'^i^ 4 7 2 (35.3 
mg, 19%) ^n^m^t UT#fCo 

iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.12-3.22 (m, IH), 3.28- 3.38 (m, 
2H), 3.88 (ddd. J = 2.2, 11.3, 11.3 Hz, 2H), 6.73 (dd, J = 1.9, 3.5 Hz, IH), 7.50.(d, J 
= 3.5 Hz, IH), 7.80-8.20 (m, 5H), 11.27 (br s, IH). 
APCIMS m/z: [M-J-H]+ 408. 
St-fe: 221-224 °C.. 
[^»!I4 7 3] 

3— ixry— N- [4- {2--7V M —5 — (-7^ b^fc t;°^>'— 4-^/V;&/V 
^'-/V) ^ry— /V- 2 — T/V] -<>^XT^ K iit^m4 7 3) 

^»!|4 6 5^lll«iCUT. 3 - (v^7<^/vr5y) ^B^^COi-^t>^ \^ 3 -i^T 
y^S#^^ffiV^, 'fh^f^4 5 4 (125 mg, 0.450 mmol) /5>fe^lS'fb'^#) 4 7 3 (166 
mg, 90%) ^^-^m^t UT#fCo 

iR NMR (DMSO-de, 8 ppm): 1.55-1.76 (m, 4H), 3.15-3.25 (m, IH), 3.37 (ddd, J = 
1.6, 11.6, 11.6 Hz, 2H), 3.80-3.91 (m, 2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH), 7.45 (d, J 
= 3.2 Hz, IH), 7.79 (dd, J = 7.8, 7.8 Hz, IH), 7.92 (d, J = 1.6 Hz, IH ), 8.14 (d, J = 
7.8 Hz, IH), 8.40 (d, J = 7.8 Hz, IH), 8.58 (s, IH), 13.47 (br s, IH). 
APCIMS m/z: M+iH* 408. 
m>^- 257-260 °C. 

mmm^ 7 4] 

4— v^Ty-N- [4- (2-:7y/v) -5- (7^ e Kn t''^^/-4 — I'/v;^;/^ 



fB{b'^i|^4 7 1 (129 mg, 69%) LT#fc:o 



293 



wo 2005/063743 PCT/JP2004/019778 

y ^S#^^^V^,^b'^^4 5 4 (125mg, 0.450mmol) ;0^b^B5'fl:i'8^i^4 7 4 (35.3 
mg, 19%) 

iH NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H), 8.10-3.30 (m, IH), 3.35-3.50 (m, 
2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.44 (d, J = 3.5 Hz, IH), 7.90 
(d, J = 1.9 Hz, IH), 8.05 (d, J = 8.4 Hz, 2H), 8.26 (d, J = 8.4 Hz, 2H), 13.53 (br s, 
IH). 

APCIMS m/z: [M-H]- 406. 
Sll.^: 231-234 'C. 
[|IJfeM4 7 5] 

N- [ 4 - (2 -y VM - 5 - (-7" b 7 t Kn If^ 4 — f /k;^/V/j^^:=i/W) 

2 f /V] - 2 - (hV 7« h^rv-) ^VXT ^ K 7 5) 

^^-^■^4 5 4 (125 mg, 0.450 mmol) *5j:tJ«DMAP (0.022 mmol) ^IfVi^l^ (2 
mL) Jcll^^U. 2 - ( M; y/V:tX2 b '^iy) ^vyV/V=i5^ n p K (202 mg, 0.900 

mmol) ^mplx. 8o°cx-6^mmwvrco R)^M^7i^^\^i&A\^. mm=^^/i-x^ 

4 7 5 (111 mg, 53%) ^^ife^-feHf*^ L-TftfCo 

iH NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.85-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.41 (d, J 
= 3.5 Hz, IH), 7.52-7.60 (m, 2H), 7.73 (ddd, J = 1.6, 7.6, 7.6 Hz IH), 7.83 (dd, J = 
1.6, 7.6 Hz, IH), 7.89 (d, J = 1.6 Hz, IH), 13.41 (br s, IH). 
APCIMS m/z: [M-1-H1+ 467. 
131-134 x:. 

imMm4 7 6i 

N- [4- - 5- (-r h^fc Ki3 fc:°^>'-4— Y/l-;^/^^^— /^) 

7V'-2--f/V] -3- (by :7/V:^np« h^iX) ^l^XT^V ('ffc-^^4 7 6) 
4 5 6 t mmi^ UT. n •:;rxiiy<>':fyA:^:=-/U= ^n)) Y(Di\t> 19 1- 3 - 
(hy:7/V;^-n^ Y^-y) -<yy^/V=^u.V K^>^V^, i\:,^m45 4 (125 mg, 
0.450 mmol) Tb^ibUmt^^ 4 7 Q (170mg, 81%) ^^#.@#:i UT^tfcio 
iR NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H), 3.10-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.85-3.93 (m, 2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH), 7.45 (d, J 
= 3.2 Hz, IH), 7.68-7.75 (m, 2H), 7.90 (d, J = 1.6 Hz, IH), 8.12-8.21 (m, 2H), 13.49 
(br s, IH). 
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APCIMS m/z: [M+H]+ 467. ' 
mM,- 197-198 °C. 

imMin 4 7 7] 

N- [4- -5- (-x b^t: Kn t:°7V-4--l'/V:^/^4^'^/P) 

y'— — f/^] -4- (MJ :7/l';^n7^ f:3e^>-) ^^-XT? K ('fb^t;4 7 7) 
mMm4 5 6 tmm\^i^X.-y^ n^vtyO:^jl^:^=./)y^^ u y KOj-tt) 19 4 - 
( MJ •:7/V;^np< h^^f-v-) ^>-yV/l/=^ny K^fflV\ ^^-^^^14 5 4 (125 mg, 
0.450 mmol) y&^b^^lB'fb'^ti 4 7 7. (156 mg, 74%) LT^Tto 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.85-3.94 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 7.44 (d, J 
= 3.2 Hz, IH), 7.57 (d, J = 8.1 Hz, 2H), 7.90 (d, J = 1.6 Hz, IH), 8.27 (d, J = 8.1 Hz, 
2H), 13.39 (br s, IH). 
APCIMS m/z: [M-HH3+ 467. 
177-180 °C. 

4- (i^ nPT*^/!^) -N- [4- -5- h ^ t Kn 4 

5^T:/— ^i^XT^ K (^t;'^#l4 7 8) 
4 - (:^7 n o p« ^jV) -<^/yV /P= t3 y K (942 mg, 4.99 mmol) ^ THF (16 mL) 
-fb-a-^) 4 5 4 (1.11 g, 3.99 mmol) . b y :x.^)VT 5; (0.840 mL, 5.98 
mmol) *3j;tFDMAP (50.0 mg, 0.400 mmol) ^M^X^ t^W^^'TX I'^f^^^ 

n-^ bi^^^:7^— (iJ^nn^jN/P-i^ : p^^J^y— /V=99 : 1) "ClS^b. y y 

— /v-e y X ^ y — i-.S ^ tJ: i «9 ^IS'fti'^i^ 4 7 6 (1.42 g, 83%) ^n±^UW-h 

IH NMR (DMSO-de, 8 ppm): 1.55-1.78 (m, 4H), 3.13-3.27 (m, IH), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 4.86 (s, 2H), 6.70 (dd, 
J = 1.9, 3.5 Hz, IH), 7.44 (dd, J = 0.5, 3.5 Hz, IH), 7.63 (d, J = 8.4 Hz, 2H), 7.90 (dd, 
J = 0.5, 1.9 Hz, IH), 8.14 (d, J = 8.4 Hz, 2H), 13.30 (br s, IH). 
APCIMS m/z: [35C1M+H]+ 431, [37C1M-J-HI+ 433. 
[^Jfe#»l4 7 93 

4- (v^y ^/i-T5 y y -n- [4- (2-:7y/i/) -5- (y^h^tKnt- 
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ih^m 4 7 8 (340 mg, 0.789 mmol) > ^ 2moyL v^7« ^^/V-T ^^^(D THF mW. (20 
mL, 89.5 mmol) \Z.M^X. 60°C-T?k^^#bfCo ^^^l^ffTT^®* 
?^^^>^y :^-^^Vi^y^7^i^i^ n-r Ki^^^^-r^ (i^ n n7i>/Vi>, : ^ ^5^7— /V=19 : 1) 

t^ta{l^'g'^4 7 9 (153 mg, 44%) ^^feglf*^ UT#fCo 

iH NMR (DMSO-de, 8 ppm): 1.55-1.80 (m, 4H), 2.20 (s, 6H), 3.10-3.20 (m, IH), 
3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 3.52 (s, 2H), 3.85-3.93 (m, 2H), 6.70 (dd, J = 
1.9, 3.5 Hz, IH), 7.44 (d, J = 3.5 Hz, IH), 7.48 (d, J = 8.1 Hz, 2H), 7.90 (d, J = 1.9 
Hz, IH), 8.12 (d, J = 8.1 Hz, 2H), 13.06 (br s, IH). 
APCIMS m/z: [M4-HI+ 440. 
mM.' 109-112 °C. 
C^m^j4 8 0] 

N- [4 - (2-7y/V) -5- i^r Y=7\iY^ ^91^-4.- y( /V-^/V-^^^-zV) 
2—<;V\ - 4 - :^ ^ VXT ^ K iit^m 4 8 0) 

ih-^S^A 7 8 (340 mg, 0.789 mmol) ^ THF (3 mL) tT-^D i^l^ (0.390 

mmol, 3.95 mmol) ^Mx.x. tmMmyx i.b ^mmw\^fz.o mm^w&yxm^ 

/i^=4 : 1) y :^ ^ y — r ^ J; t) . ^glB'fb'^f^ 

4 8 0 (262 mg, 69%) ^fi-feSlf^^ bT#fCo 

iH NMR (DMSO-de, 5 ppm): 1.20-1.50 (m, 6H), 1.50-1.80 (m, 6H), 2.30-2.45 (m, 
2H), 3.10-3.25 (m, IH), 3.30-3.45 (m, 2H), 3.55 (s, 2H), 3.85-3.93 (m, 2H), 6.69 (dd, 
J = 1.6, 3.2 Hz, IH), 7.44 (d, J = 3.2 Hz, IH), 7.48 (d, J = 8.1 Hz, 2H), 7.90 (d, J = 
1.6 Hz, IH), 8.11 (d, J = 8.1 Hz, 2H), 13.07 (br s, IH). 
APCIMS m/z: [M-t-Hl+ 480. 
mM.- 160-162 °C. 
C^M^J4 8 1] 

N- [4- (2-:7y/V) -5 - (t^ h7 t Kn t:°9^^-4— r/^;^/l^3j^^— /V) 

y^— /v-2 — T/i^] - 4- (4-t Ko^i/f^y p(^/v) ^^-xr^: k iit-^ 

^4 8 1) 

it-^mA 7 8 (340 mg, 0.789 mmol) i)^hW^^it-^^A 8 1 (380 mg, 97%) 

m NMR (DMSO-de, 8 ppm): 1.40-1.50 (m, 2H), 1.65-1.85 (m, 4H), 2.00-2.10 (m, 
2H), 2.85-2.90 (m, 2H), 2.84 (ddd, J = 3.5, 9.4, 11.3 Hz, 2H), 3.05-3.20 (m, IH), 
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3.20-3.40 (m, 3H), 3.45 (s, 2H), 3.70-3.80 (m, IH), 3.85-3.95 (m, 2H), 4.45-4.50 (m, 
IH), 6.63 (dd, J = 1.6, 3.5 Hz, IH), 7.35 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 3.5 Hz, IH), 
7.80 (d, J = 1.6 Hz, IH), 8.09 (d, J = 8.4 Hz, 2H). 
APCIMS m/z: [M-i-H]+ 496. 

m^^- 194-195 °C. ■ - 

imMm 4 8 2] 

N- [4- i2-^VM -5 - b^t Kn t°^>^-4— i'/V:;^7/V7}<:=^/V) 

y^— /1--2— r/v] -4- (^/i//3^ y 7 7< ^/v) -o^XT^K wti-a-^i 4 8 2 ) 

8 (340 mg, 0.789 mmol) ;0^e)^|B'fIi-^tl4 8 2 (322 mg, 85%) ^W^^^^h- 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.38 (t, J = 4.3 Hz, 4H), 3.10-3.25 
(m, IH), 3.36 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.56 (s, 2H), 3.59 (t, J = 4.3 Hz, 4H), 
3.85-3.93 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.44 (dd, J = 0.8, 3.5 Hz, IH), 7.49 
(d, J = 8.4 Hz, 2H), 7.89 (dd, J = 0.8, 1.9 Hz, IH), 8.12 (d, J = 8.4 Hz, 2H), 12.67 (br 
s, IH). 

APCIMS m/z: [MH-H1+ 482. 
m^'- 92-96 °C. 

\MW\ 4 8 3] 

N- [4- (2-:7t;/1x) - 5- (7^ Kn t°^>'-4-^/v;i7/V/i^^^/^) 

y — /V- 2 r /V] - 2 , 3 - v^p« b :3r v/-<^/XT ^ K 4 8 3) 

IIJSM4 6 5 ^IDiliCbT. 4- (v'T^^yVT^/) ^S^^'^f'^t) 19 2 , 3- 

-fS r i;i j; t9 . ^t^<^4 5 4 (125 mg, 0.450 mmol) ^^hMn&ih^^^ 8 3 (158 

mg,'79%) ^mn^^mi^ti^xm^io 

iH NMR (DMSO-de, 5 ppm): 1.50-1.75 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.83 (s, 3H), 3.84-3.94 (m, 2H), 3.87 (s, 3H), 6.69 (dd, J = 
1.9, 3.5 Hz, IH), 7.17-7.21 (m, 2H), 7.23-7.30 (m, IH), 7.41 (dd, J = 0.5, 3.5 Hz, 
IH), 7.89 (dd, J = 0.5, 1.9 Hz, IH), 12.80 (br s, IH). 
APCIMS m/z: [Mh-H]+ 443. 
Sll^: 198-200 °C. 

immm^ s 4] 

N— [4— (2->^y/^) — -5— (Thv^ 'f'T 
y—A — 2 /V] - 2 , h ^ iy-O-XT ^ K i^t^^ 4 8 4) 
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"9 . ih^^4 5 4 (125 mg, 0.150 mmol) bUf^it^^ 4 8 4 (156 mg, 78%) 

m NMR (DMSO-de, 5 ppm): 1.54-1.75 (m, 4H), 3.12-3.22 (m, IH), 3.34 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (s, 3H), 3.90-3.95 (m, 2H), 3.97 (s, 3H), 6.69 (dd, J = 
1.9, 3.2 Hz, IH), 6.72-6.77 (m, 2H), 7,41 (d, J = 3.2 Hz, IH), 7.80 (dd, J = 3.0, 8.4 
Hz, IH), 7.89 (d, J = 1.9 Hz, IH), 11.94 (br s, IH). 
APCIMS m/z: [M-i-H]+ 443. 
m^'- 219-222 °C. 

N- [4— (2-:7yM-5 - (t^ Kcil;"^:/— 4— r/V;^/l^^'^/l^) 

/V- 2 /V] - 2 , 5 - v?^ ■ h ^ VXT ^ K (.^h^m 4 8 5) 

mmm 46 5 1 mmK vx. 4 - ( v^7« ^/vr ^ / ) ^M^mm(Di^t> ^k2, 5- 

' (125 mg, 0.450 mmol) i!)^hmm^t^^4 8 5 (172 mg, 86%) ^mM'^mi^t b 

m NMR (DMSO-d6, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.25 (m, IH), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.77 (s, 3H), 3.80-3.92 (m, 2H), 3.88 (s, 3H), 6.69 (dd, J = 
1.9, 3.5 Hz, IH), 7.15-7.24 (m, 2H), 7.25-7.31 (m, IH), 7.41 (d, J = 3.5 Hz, IH), 
7.90 (d, J = 1.9 Hz, IH), 12.44 (br s, IH). 
APCIMS m/z: [M4-H]+ 443. 
St^: 107-110 X:. 
[»#!l4 8 6] 

N- [4- (2—7 y /I') - 5- (t" t Kn t:°^V-4— f/V:^/V;Kc=^/^) 
2 — f /V] - 2 , 6 - i^pi f iy-< VXT 5: K {^h^m 4 8 6) 

:x.^;V(n>m.-^mWkX^W,^-t^ ^h\Z.^^^ jt^m 454 (125 mg, 0.450 mmol) 

•^^h^m^t-^m4 8 6 (91.1 mg, 46%) ^M^^mi^t vxmc. 

IH NMR (DMSO-de, 6 ppm): 1.54-1.76 (m, 4H), 3.12-3.24 (m, IH), 3.32-3.42 (m, 
2H), 3.76 (s, 6H), 3.84-3.92 (m, 2H), 6.68 (dd, J = 1.6, 3.0 Hz, IH), 6.75 (d, J = 8.4 
Hz, 2H), 7.37 (d, J = 3.0 Hz, IH), 7.42 (t, J = 8.4 Hz, IH), 7.88 (d, J = 1.6 Hz, IH), 
12.93 (br s, IH). 
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APCIMS m/z: [M+H]+ 443. ' . 

it-^.: 152-156 °C. 

mmm 4 8?] 

N- [4- i2-y])/l^) -5- (y^ h^b t°7>'-4— I'yv;i7/V/K:=^/^) 
/!/- 2 --r /V] - 3 , 4 - v't^ b ^ iy-<^/XT 5 K iit^^ 4 8 7) 

•9 s ^t^^4 5 4 (125 mg, 0.450 mmol) ;e)^bMa'ft:'a'^ 4 8 7 (150 mg, 75%) 

iH NMR (DMSO-de, 6 ppm): 1.55-1.80 (m, 4H), 3.10-3.25 (m, IH), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H), 3.87 (s, 3H), 3.88-3.92 (m, 2H), 6.70 (dd, J = 
1.6, 3.2 Hz, IH), 7.13 (d, J = 8.4 Hz, IH), 7.45 (d, J = 3.2 Hz, iH), 7.78-7.82 (m, 
2HD, 7.84 (d, J = 1.6 Hz, IH), 13.11 (br s, IH). 
APCIMS m/z: [M-t-Kl+ 443. 
M^' 289-292 °C. 

mmm 4 8 8] 

N- [4- (2-7y/V) - 5— ("r h^):^ V^^^^'^^'- 4-4 

yv- 2 — f - 3 , 5 - v>p< h =3r v--<^-XT ^ K ({b-g-i^ 4 8 8) 

5-v=7« b:3f.v'^^yV/v=^n y K^fflv^,^ ^y— 7P-X?y x^ y — f-^c: ^(cij; 
•9 . it^^4 5 4 (125 mg, 0.450 mmol) -^^^^^^^^4 8 8 (179 mg, 93%) 

m NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.10-3.25. (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84 (s, 6H), 3.80-3.92 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, 
IH), 6.78 (t, J = 2.7 Hz, IH), 7.35 (d, J = 2.7 Hz, 2H), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 
7.91 (dd, J = 0.8, 1.9 Hz, IH), 13.25 (br s, IH). 
APCIMS m/z: [M+H1+ 443. 
iil;^: 278-280 X:. 

immm4 8 9i 

2, 3-v^7/V^n-N- [4- (2-:7y/V) -5- (7^ b 7 Kn 4 - 

mt^XW^^B-r^ r i j; ^ ^t^m 454 (125 mg, 0.450 mmol) i)^hUmit-^ 



299 



wo 2005/063743 PCT/JP2004/019778 

8 9 -(nemg, 62%) ^^^mi^tvxn±o 

m NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.34-7.41 
(m, IH), 7.42 (dd, J = 0.8, 3.5 Hz, IH), 7.57-7.77 (m, 2H), 7.90 (dd, J = 0.8, 1.6 Hz, 
IH), 13.42 (br s, IH). 
APCIMS m/z: [M+H]+ 419. 
Bl-^.: 154-160 °C. 
[^liM4 9 0] 

2, 4-v^:7/lx:^n-N- [4 - (2—y])M - 5- (^^h^t Kn 1^7^-4 - 

^ry^— — f/v] ^:/XT5: K (fb-a-^i 4 9 0 ) 

V) , ^t^m4 5 4 (125 mg, 0.450 mmol) -^^hm^^t^O^A 9 0 (170 mg, 90%) 
^^^mi^t LT#fc„ 

iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 8.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.22-7.32 
(m, IH), 7.42 (dd, J = 0.8, 3.5 Hz, IH). 7.44-7.52 (m, IH), 7.85- 7.92 (m, 2H), 13.28 
(br s, IH). 

APCIMS m/z: [M+H]+ 419. 
it-^: 213-215 °C. 

immm 491] 

2, 5 -v^7/^:^u-N- [4- (2-:7iJ/V) -5- (t" h ^ t 4- 
4 /^•^j\^-^^==-7V) ^ry'— /V'- 2--f /V] -<VXT5 K ('fb-B-4^4 9 1) 

^ J; «9 Jt-^^ 4 5 4 (125 mg, 0.450 mmol) 4 9 1 (164 mg, 87%) 

iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.2, 4.3, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 
Hz, IH), 7.41 (dd, J = 0.8, 3.5 Hz, IH), 7.43-7.58 (m, 2H), 7.68 (ddd, J = 3.0, 5.4, 
8.4 Hz, IH), 7.90 (dd, J = 0.8, 1.9 Hz, IH), 13.37 (br s, IH). 
APCIMS m/z: M+W.* 419. 
MM.- 172-174 °C. 

mmmA 9 23 
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2, 6 -i^':7/P;e-n-N- [4- (2-.:7y/V) -5- (7^ f ^ t KQt:°^>--4- 

6 -i:^-y/i^:i'u^iyy^4;u=^ u y K^ffiv^.o:^^/— yi-i v^rc^/i/:z^— y^/K7)fB'a 
^^-ey y— "9. {^-^^1^4 5 4 (125 mg, 0.450 mmol) ^^b^lB 
'fb'a-^4 9 2 (120mg, 69%) bT#fCo 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.29 (t, J = 
8.1 Hz, IH), 7.40 (d, J = 3.5 Hz, IH), 7.60-7.73 (m, 2H), 7.90 (d, J = 1.9 Hz, IH), 
13.60 (br s, IH). 
APCIMS m/z: [M+H]+ 419. 
M^: 168-170 X:. 
[^MM4 9 3] 

3, 4-i^:7/V;^n-N- [4- (2-:7y/k) -5- h^t Knt''^i/-4- 
^/u:fy/u:^:=-ji^) ^ry— /V-2— r/v] -<:/XT5 K (>ft:'&^4 9 3) 

.4-v^:7/^^n-<>'yV/v=^ n y K^Mv\ 7^7V-t?y y— f 

^ tc: J; 19 .{b-^i^ 4 5 4 (125 mg, 0.450 mmol) ^^hmn&it^^4 9 3 (145 mg, 77%) 

m NMR (DMSO-d6, 6 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.92 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.45 (d, J 
= 3.5 Hz, IH), 7.63-7.73 (m, IH), 7.90 (d, J = 1.9 Hz, IH), 8.02-8.08 (m, IH), 8.24 
(ddd, J = 2,2, 7.5, 11.3 Hz, IH), 13.37 (br s, IH). 
APCIMS m/z: [M-t-H]+ 419. 
lll^: 208-210 X:. 
[SlJfe^!l4 9 4] 

3, 5-^^:7/V^n-N- [4- (2-:7y/V) -5- (7^ h ^ t: Kn i^- 4 - 
'f-r^—jXy-^ — f/V] -<^^XT^ K (-fli-a-^l 4 9 4 ) 

^^tr y ;^ ^ y — i-5 r ^ {e: J: . it^m 4 5 4 (125 mg, 0.450 mmol) 
it^m^ 9 4 (165 mg, 88%) ^^^mW-t bT#fCo 

iH NMR (DMSO-de, 6 ppm); 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.83-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.44 (dd, J 
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= 0.8, 3.5 Hz, IH), 7.58-7.67 (m, IH), 7.84-7.90 (m, 2H), 7.91 (dd, J = 0.8, 1.9 Hz, 
IH), 13.43 (br s, IH). 
APCIMS m/z: [M-l-H]+ 419. 
Mt<^-' 259-265 °C. - 

mmW^l 4 9 5] 

N- [4- (2-:7y/v) -5- (t" b^t Kn t°7^^-4 — f /\^yi^^=-/]y) 
/V- 2 — T/i^] -1,4 —<lyyz^:t^^>-- 5 K iih-^m^ 9 

5) 

- 5 -;^7/^7}?^^^^^V^, it-^(^4 5 4 (125 mg, 0.450 mmol) fi^hW^^t^^A: 
9 5 (145mg, 73%) Sr^-feHI^:^ bT#fco 

iR NMR (DMSO-d6, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, iH), 3.35 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.93 (m, 2H), 4.29-4.34 (m, 2H), 4.39-4.43 (m, 2H), 
6.69 (dd, J = 1.6, 3.2 Hz, IH), 6.96 (dd, J = 7.8, 7.8 Hz, IH), 7.09 (dd, J = 1.6, 7.8 
Hz, IH), 7.23 (dd, J = 1.6, 7.8 Hz, IH), 7.42 (d, J = 3.2 Hz, IH), 7.89 (d, J = 1.6 Hz, 
IH), 12.52 (br s, IH). 
APCIMS m/z: [M-i-H]+ 441. 
Si-fe: 188-190 °C. 
[^»J 4 9 6] 

N- [4— {2—-y^)7V) —5- (xb^t Kn fc:°^>'-4--Y/l/:5^;/^^'^/H 
y—/v-2-^;v1 -1, 3-^>-y^\^:t^y—;v- K (it^^4 

9 6) 

3— ^>'y'-i?;*-=^y— /V— 5-;^7/vjj^^:=:/v=iJ^n y K^fflv^,:I^^5^/— /v-ey y 

— i-§ n ^ j; «9 . it^^ 4 5 4 (125 mg, 0.450 mmol) hU^ih^^ 4 9 6 (143 

mg, 75%) ^^-^mi^tx^xm^o 

m NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.83-3.93 (m, 2H), 6.16 (s, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 
IH), 7.09 (d, J = 8.1 Hz, IH), 7.45 (d, J = 3.2 Hz, IH), 7.70 (d, J = 1.9 Hz, IH), 7.79 
(dd, J = 1.9, 8.1 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 13.07 (br s, IH). 
APCIMS m/z: [M-fH]+ 427. 
ii-^: 194-196 °C. 
CmfeM 4 9 7] 

2, 2-v?>'/l/::rn-N- [4- (2-7y/V) -5- (7^ h 9 t 4 — 
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■m^^^ K 9 7),. 

rn^ y — /V-e y ^ ^ y — ^ J; ^ fb-a-^J 4 5 4 (125 mg, 0.450 mmol) ti^ 
hUmY.^^^ ^ 7 (161 mg, 77%) ^^^mW-t bT#fCo 

iH NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H), 3.10-3.30 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.85-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 7.37 (dd, J 
= 8.1, 8.1 Hz, IH), 7.45 (d, J = 3.2 Hz, IH), 7.69 (dd, J =0.8, 8.1 Hz, IH), 7.82 (dd, 
J = 0.8, 8.1 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 13.43 (br s, IH). 
APCIMS m/z: [M+H]+ 463. 
mM.' 206-207 °C. 
[^JiM4 9 8] ■ 

2, 2— i^:7/V;^-n-N- [4- (-2-:7!J/V) -5- {"r Yy \i ¥n\f=7>— A — 
;\^-^;V-^=-;v) ^T^— /v-B — f/v] -1, 3 — 0'i/v^;^-^y— /v- 5 
K Uh^m4 9 8) 

y — /^-C V ^y V — :itizX^. it-^^ 4 5 4 (125 mg, 0.450 mmol) f)^ 
hWMit^^ 4 9 8 (98.5 mg, 47%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.85-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.45 (d, J 
= 3.5 Hz, IH), 7.63 (d, J = 8.6 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 8.08 (dd, J = 1.6, 
8.6 Hz, IH), 8.18 (d, J = 1.6 Hz, IH), 13.33 (br s, IH). 
APCIMS m/z: [M-l-H]+ 463. 
Wk^- 124-129 °C. 
[|IJiM4 9 9] 

2— ^nn— N— [4 - (,2 — y}}/V) — 5— (T^h^t Knfc;°^:/— 4 — 

2 -4/1-1 ]) i^l^- 4 ^ K ('fli-^i^ 4 9 9) 

XMl 

2-i5^nn^y^=i^ l^m (707 mg, 4.49 mmol) (10 mL) KM 

J1U2 
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^:it\^X^ ^ih^^ 4 5 4 (125 mg, 0.450 mmol) /O^ btllB-fb-g^il^ 4 9 9 (90.3 mg, 
48%) ^M-^mi^ t \^X'SfCo 

m NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.7, 11.3, 11.3 Hz, 2H), 3.85-3.92 (m, 2H), 6.71 (dd, J = 1.6, 3.5 Hz, IH), 7.44 (dd, J 
= 0.8, 3.5 Hz, IH), 7.92 (dd, J = 0.8, 1.6 Hz, IH), 8.01 (dd, J = 1.4, 5.1 Hz, IH), 8.17 
(dd, J = 0.8, 1.4 Hz, IH), 8.67 (dd, J = 0.8, 5.1 Hz, IH), 13.64 (br s, IH). 
APCIMS m/z: [35C1M+H]+ 418, [87C1M-1-H1+ 420. 
185-186 °C. 
LMMm 5 0 0] 

N— [4 - (2->^y/V) -5- (t" h^t Knfc°^V-4— f/V:5&/^/}^':=^/V) 

i/^/v- 2 — f /v] - 2 ^/wt" y -J^y- 4 -:;?7/V7}?drf- ^ K iih^m 5 0 0) 

. mmm 46 5 1 mm\^ u-c. a - 0^?^ ^/i-r 5: y ) ^s#^of^^ 9 te: 2 - ^ ^ 

5 4 (125 mg, 0.450 mmol) ;?»^fe^|B'f[i'a'#I 5 0 0 (22.0 mg, 12%) ^#fCo 
iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 2.58 (s, 3H), 3.15-3.25 (m, IH), 
3.35-3.38 (m, 2H), 3.83-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.43 (dd, J = 
0.8, 3.5 Hz, IH), 7.81 (dd, J = 1.1, 5.1 Hz, IH), 7.89-7.92 (m, 2H), 8.68 (d, J = 5.1 
Hz, IH), 13.48 (br s, IH). 
APCIMS m/z: [Mh-H]+ 398. 
Sl>^: 169-173 °C. 
IMMm 5 0 1] 

N- [4- (2-:7y/v) - 5- (^ t fc°7^-4 — i ;v^=^;vy 

/V- 2 — r /V] f y i^i^- 3 -;^7/V7jf ^-y-^ k iit^^^ 501) 

^^ffiV>, :ni$r7— /i^-eS^^^b-r> ih-^m^ 5 4 (1.67 g, 6.00 mmol) ^i^fe:^ 
lE'fb'^^l 5 0 1 (1.72 g, 75%) ^mn^mWt bT#fc:o 

iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.15-3.25 (m, IH), 3.36 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.84-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.45 (d, J 
= 3.5 Hz, IH), 7.61 (dd, J = 4.9, 8.4 Hz, IH), 7.90 (d, J = 1.9 Hz, IH), 8.46 (ddd, J = 
2.2, 2.2, 8.4 Hz, IH), 8.80 (dd, J = 2.2, 4.9 Hz, IH), 9.25 (d, J = 2.2 Hz, IH), 13.50 
(br s, IH). 

APCIMS m/z: |M-l-H]+ 384. 
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11-^:209-212 °C. _ ' 

immm 502] 

2 -i5^na-N- [4- (2-:7y./i,) - 5- {Thvi: Kn t°^i^-4 — f/l/;*/!- 

7K:=^/v) ^Ty~-/i— 2 — r/i^] t°y 5 K (ih-^m 5 0 2) 

ih-^^A^A (125 mg, 0.450 mmol) :jej;t/DMAP (3.0 mg, 0.022 mmol) ^t' " 
y i^l^ (2 mL) Q nn^^^^^ J 4 /V= p U K (158 mg, 0.897 mmol) 

^MtlX. 80°C-C 1 m^MWl^tLo K}^Am^7K^-m^X^ ^ n^yl/A-eJfi{±iL/^o 

2 (138mg, 73%) b-C#fc„ 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.15-3.27 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 4.0, 11.6 Hz, 2H), 6.71 (dd, J = 1.9, 3.5 
Hz, IH), 7.44 (dd, J = 0.5, 3.5 Hz, IH), 7.76 (dd, J = 0.5, 8.6 Hz, IH), 7.91 (dd, J = 
0.5, 1.9 Hz, IH), 8.49 (dd, J = 2.7, 8.6 Hz, IH), 9.90 (dd, J = 0.5, 2.7 Hz, IH), 13.55 
(br s, IH). 

APCIMS m/z: [35C1M-I-HI+ 416, [37C1M-I-H]+ 418. 

'B.M.' 233-235 °C. 
imMm 5 0 3] 

N— [4- (2-:7y/V) -5— (t^ t Kn t°^^-4 — ( ;V^;Vt^^;V) =f-T 
2 — r /i^] - 2 -^;V7!s^ V/if]) i^l^- 5 ^ K iih^^ 5 0 3) 

\h-^^5 0 2 (100 mg, 0.239 mmol) ^1, 4-v^;^^i^>' (1 mL) ■ 
^/V/isy^ (0.063 mL, 0.72 mmol) ^Mx.X. lOO^CXm^WiWVf^o RJtM^U 

5 0 3 (109 mg, 97 mmol) ^^^-^mPft l^X^^tio 

m NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 3.12-3.23 (m, IH), 3.35 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.60-3.70 (m, 8H), 3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.2 
Hz, IH), 6.94 (d, J = 9.4 Hz, IH), 7.45 (d, J = 3.2 Hz, IH), 7.89 (d, J = 1.6, Hz, IH), 
8.24 (dd, J = 2.4, 9.4 Hz, IH), 8.90 (d, J = 2.4 Hz, IH), 12.98 (br s, IH). 
APCIMS m/z: DVI-J-H1+ 469. 

mM- 166-170 x:. 

immm 504] ■ 

N— [4- i2—-7VM - 5- (x t Kn t°9V-4— -f /l/;^/!^)^'::^/!^) 
y'— /V- 2 --f /i^] - 2 -7^-5^/Vt:°y -^V- 5 K (-ft^^il^ 5 0 4 ) 
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(247 mg, 1.80 mmol) ^fflV^, /^/l^-VW^^ei-^ ^ t\^^^^ it^m 4 5 4 
(125 mg, 0.450 mmol) ^^hMm^h^^ 5 0 4 (97.5 mg, 55%) ^^^i^mi^t L 

iH NMR (DMSO-de, 5 ppm): 1.54-1.78 (m, 4H), 2.57 (s, 3H), 3.16-3.25 (m, lED, 
3.32-3.48 (m, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.43-7.49 (m, 
2H), 7.91 (d, J = 1.9 Hz, IH), 8.35 (dd, J = 2.4, 8.1Hz, IH), 9.14 (d, J = 2.4 Hz, IH), 
13.40 (br s, IH). 
APCIMS m/z: [M+H]+ 398. 
MM.- 209-211 'C. 

immm 5053 

N- [4- (2--7yyW - 5- (Th9^ V'^\i°9>'-4—^/V:fy/V^:=./l^) 
y^^/l^— 2 — f /l^] - 2 - ( hi) :7yv:;e-n pi ^jV) ^ V v^V- 5 -;^7/U'7j<^f - ^ K (it 
5 0 5) 

y :7/V;e-n 7^9^/1^) c^3^V^^^V^. WL'^mA 5 4 (125 mg, 0.450 mmol) t^h 
^IB^t^-^i^ 5 0 5 (168mg, 82%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.37 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (ddd, J = 2.4, 4.3, 11.3 Hz, 2H), 6.72 (dd, J = 1.9, 3.5 
Hz, IH), 7.45 (dd, J = 0.8, 3.5 Hz, IH), 7.92 (dd, J = 0.8, 1.9 Hz, IH), 8.15 (dd, J = 
0.8, 8.1 Hz, IH), 8.72 (dd, J = 1.6, 8.1 Hz, IH), 9.39 (dd, J = 0.8, 1.6 Hz, IH), 13.71 
(br s, IH). 

APCIMS m/z: [M-fHl+ 452. 
i!ll."^>: 217-222 °C., 
5 0 6] 

N- [4- (2-:7!J/V) -5- (-7^ b7 t Kn fc:'"^:/-4 — OVii ;V^=-Ji\^) 

y^— /V- 2 — f /V] - 5 - p< ^/v t" y i;^:/- 3 --^/^a^^-^ % k {\\:.-^^ see) 

yVri=i^>'^^ffiV^, J^^/— /V-ey ;^9IJ— i-Sr ^JCj; ^9^ it^m4^4 (125 
mg, 0.450 mmol) b^^lB'fb'^ife 5 0 6 (147 mg, 82%) ^^lii^H^fc bT#fcio 
iH NMR (DMSO-ds, 8 ppm): 1.50-1.80 (m, 4H), 2.40 (s, 3H), 3.15-3.25 (m, IH), 
3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 3.89 (ddd, J = 2.2, 4.4, 11.6 Hz, 2H), 6.71 (dd, 
J = 1.9, 3.2 Hz, IH), 7.43 (dd, J = 0.8, 3.2 Hz, IH), 7.91 (dd, J = 0.8, 1.9 Hz, IH), 
8.28-8.31 (m, IH), 8.67 (d, J = 1.6 Hz, IH), 9.05 (d, J = 1.6 Hz, IH), 13.42 (br s, 
IH). 
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APCIMS m/z: [M+H]+ 398. ' 

Si;"^.: 239-243 °C. 

LMMm 5 0 7] . ' 

N- [4- (2--yVM - 5- (t" h 7 t 4 — f /V;^/i//K:=^/U') 

y^— /V- 2 T/i-] t° y v=^- 2 =3rf- ^ K iih^m 5 0 7) 

^WJ 4 6 4^ mmi^ LT. 3 - ^/U-T ^ / ) ^M^mcOi-^t> 19 1^ t° =r y >- 

®?^ffiv^, y^/v-xsV :^9V—i-^:it\:iX'o. i\^^m4 5 4 (125 mg, 0.450 
mmol) :^>hmmt^!>l^5 0 7 (105 mg, 61%) LT#fc:„ 
iH NMR (DMSO-de, 8 ppm): 1.53-1.78 (m, 4H), 3.15-3.27 (m, IH), 3.35 (ddd, J = 
2.4, 11.6, 11.6 Hz, 2H), 3.88 (ddd, J = 2.4, 4.3, 11.6 Hz, 2H), 6.71 (dd, J = 1.6, 3.2 
Hz, IH), 7.37 (dd, J = 0.8, 3.2 Hz, IH), 7.74 (ddd, J = 1.3, 4.9, 7.5 Hz, IH), 7.92 (dd, 
J = 0.8, 1.6 Hz, IH), 8.11 (ddd, J = 1.6, 7.5, 7.5 Hz, IH), 8.20 (ddd, J = 1.3, 1.3, 7.5 
Hz, IH), 8.78 (ddd, J = 1.3, 1.6, 4.9 Hz, IH), 12.62 (br s, IH). 
APCIMS m/z: IM-HH3+ 384. 
m^.'- 185-186 X:. 

immm sob] 

N- [4- (2-:7iJ/V) -5 - (7" t t°^>'-4--f/P;(7/P^'^7k) 

2 -^/v] - 2 9^/vt° y ^ iy>'- 5 5: k ({b-^^j 5 0 s ) 

MMM 2 2 8 t br . ih-^m l S e (Di-^t> '9 Kit^m 4 5 4 (200 mg, 0.719 

mmol) fi^h'mMo^ih-^m^ 0 S^nt^o tmMfDit-^m^ 0 S^^^ /—^Vt7k(D 

m^tm%-vwi^m-r^ :Lt\^^^. wmit-^m 5 o s (118 mg, 4i%) ^m^^mw- 

iH NMR (DMSO-de, 8 ppm): 1.55-176 (m, 4H), 2.73 (s, 3H), 3.16-3.30 (m, IH), 
3.30-3.50 (m, 2H), 3.80-3.93 (m, 2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH), 7.44 (d, J = 3.2 
Hz, IH), 7.92 (d, J = 1.6 Hz, IH), 9.29 (s, 2H), 13.58 (br s, IH). 
APCIMS m/z: [M-i-H]+ 399. 
C^^tM5 0 9] 

N— [4- (2— :7y7V') - 5- i'TY'7\^Yn\£'7:y-A—y(jviojvm:==-fV) 
^/—}V- 2 -y{;V\ \f=7 v^V- 2 -io;V'm-^^ % K ('fb'^^ 5 0 9) 

A 5 5 i!|Il^fCb-C,^y^=i^>'^(Df^;b«9 J^t°^>^:/-2-:5&/V2}?vm 
^ffiV^, 7V^>y;^^y— ^t^m4 5 4 (125 mg, 0.450 

mmol) ;0^b^fB'fIi'^#;5 0 9 (111 mg, 64%) UT^fdo 
iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.30 (m, IH), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.85-3.94 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (d, J 
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= 3.5 Hz, IH), 7.92 (d, J = 1.9 Hz, IH); 8.85 (dd, J = 1.3, 2.4 Hz, IH), 8.96 (d, J = 
2.4 Hz, IH), 9.33 (d, J = 1.3 Hz, IH), 13.18 (br s, IH). 
APCIMS m/z: [M+H]+ 385. 
MM- 200-205 °C. ■ 
imMm 5 10]- 

N- [4- (2-:7y/v) -5- (7" h^t Ko t°^>'-4— T/vj^/v^^^^/v) 
y'— /V- 2 — f /l^] - 5 2 K iih^m 5 10) 

MMm4 5 5 y^=^'f■'^m(Di■^i^^^^5-?i'f•/\y\::°'7^^>'-2- 
:fy^]^:^>m^^^^.=^^ y—^l^-VV :^9]}—'t^^ti<l2:y) .^t^^4 5 4 (125 mg, 
0.450 mmol) J^^fctTO-fli'^i^ 5 1 0 (118 mg, 66%) ^^^.S^:.]; bT#fCo 
m NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 2.65 (s, 3H), 3.15-3.25 (m, IH), 
3.35 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.85-3.93 (m, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, 
IH), 7.38 (dd, J = 0.5, 3.5 Hz, IH), 7.92 (dd, J = 0.5, 1.9 Hz, IH), 8.74 (d, J = 1.1 Hz, 
IH), 9.20 (d, J = 1.1 Hz, IH), 13.07 (br s, IH). 
APCIMS m/z: lM-»-H]+ 399. 
m.^' 130-131 x:. 

immm 511] 

N- [4- (2-:7y7l/) - 5- t Kn f^^-4 — { ^V-:t>/U^^/P) 

"it^S^ 4 5 4 (556 mg, 2.00 mmol) *5 J; t^^ DMAP (24.4 mg, 0.200 mmol) ^ 
y i^^- (8 mL) JCIS^U. 2 -:7n^7l/=i5^ n y K (0.394 mL, 4.00 mmol) 

y — 71^=19 : 1) xmu y wi^T^S^rei-S ^ J: «9 . ^IB{t:^i^ 5 i i 

(491 mg, 66%) ^U-^mW-t bT#fCo 
m NMR (DMSO-de, 6 ppm): 1.54-1.74 (m, 4H), 3.13-3.24 (m, IH), 3.26-3.40 (m, 
2H), 3.84-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 6.77 (dd, J = 1.6, 3.5 Hz, IH), 
7.42 (d, J = 3.5 Hz, IH), 7,78 (d, J = 3.5 Hz, IH), 7.90 <d, J = 1.6 Hz, IH), 8.06 (d, J 
= 1.6 Hz, IH), 13.22 (br s, IH). 
APCIMS m/z: nV[-i-H]+ 373. 
mM.'- 196-198 "C. 

mmm 512] 

N- [4- (2-:7y/V) —5- (7^ h^t Kc3t:°^:/-4-'i'/^:5&/^*^— /V) 
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2-7«^7V-7^>- (9.02 mL, 100 mmol) *Dj;t/N, N, N', N' -T^h^T^^ 
/V::n^^>-i/T5 (12.1 mL, 80.0 mmol) ^ THF (200 mL) KMMl-. -78°C. 
T/V=fVM^T^M.59moyLn-:/^/vy ^"^^A© n—^^s^^i^i/^^^ (50.3 mL, 80.0 ' 
mmol) ^M^X. mUXl^^mmWl^f^o ^Jtsm^-lS^CX-DUF (31.0 mL, 400 

mmol) ^mT\^.Muxi.5^^mmw\^fc. ^jt^m^mmMitriy^^^^j^^yKmrn^ 

V^^=7-y>{— (--^^i^-V- : @^^:i^^/V=7 : 3) T'*t^i" 6 ^ ^ J: ^ 5-7?^/^ 
:7 ^ i^— 2 -;^/W^/Vx t K (7.46 g. 68%) S:#fc:o 

iH NMR (CDCI3, 8 ppm): 2.42 (s, 3H), 6.23 (d, J = 3.6 Hz, IH), 7.22 (d, J = 3.6 Hz, 
IH), 9.51 (s, IH). 

Xm2 ■ 

X@ 1 l?#&ttfc 5 -p« '5^/l':7-7 2 -;^/W^/V-7^fc K (2.20 g, 20.0 mmol) 
2-7^^/1^- 2 (150 mL) t7X (40 mL) (r)^m.-^mm^W^\^. 
2 - ^ 5^/1/- 2 - y^v^ (10.6 mL, 100 mmol) j6 j; Ij^ y ^^^ZlyKi^-^ MJ ^ (2.40 
g, 20.0 mmol) ^;!JPX.T. ^^^n? 15 ji^f^W^X^f^o mt<m^ 79%1EW^-^ 
A (8.01 g, 70.0 mmol) ^ii^^ b'f'ojjqx.-C. ^1^-^ 1 0#r^ft#UfCo 4mol/L 
:^^^AO;tT. pH ^ 3 JcpSb/c#. ^ n n /t^/V-ATrttm bf^o «)i^*i7j<fi5?tm 

^AiJ^n-^ ^^^^:7^'— (^ni3;jN/VA : T^^y— /V=17 : 3) ^ ^ J: 

«9 5 -:^=f-jvy'7l^— 2 -;^7/l-2l<i/^ (606 mg, 24%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 2.41 (s, 3H), 6.17 (d, J = 3.5 Hz, IH), 7.26 (d, J = 3.5 Hz, 

IH). 

4 5 4 (125 mg, 0.450 mmol) ■^^^m^it^^^ 1 2 (123 mg, 71%) ^^#,ia#: 

iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 2.40 (s, 3H), 3.13-3.24 (m, IH), 
3.34 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 3.84-3.91 (m, 2H), 6.41 (d, J = 3.5 Hz, IH), 
6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.41 (dd, J = 0.8, 3.5 Hz, IH), 7.70 (d, J = 3.5 Hz, IH), 
7.90 (dd, J = 0.8, 1,9 Hz, IH), 13.08 (br s, iH). 
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APCIMS m/z: [M+H]+ 387. ■ 
m^-^- 209-212 °C. 

mmm sis] 

5 — 7j^/v5/v— N— [4 — (2 - :7 y — 5 — (t^ b"^ t 4 -^/^;;{7 

/VTjf^/v) ^Ty~— /V- 2 --f 7V] 7 2 -;^;/i/7K=¥f-5 K iit^m^ i 3) 

4 6 5 ^ bT. 4 - ( v=7^ ^/l-T ^ / ) ^S«<Z)^-^t? 9 5 -^/l^ 

5/V7^:^-2-;*/^7K>'M^ffiV^, ^z^y v_yv-^.y y ^-^^ - ^ j;^ j; ^) ^ ^f.^ 

S^4 5 4 (2.78 g, 10.0 mmol) ^O^fetlfB-fb-a^^J 5 1 3 (2.43 g, 61%) SrH-feH^^ 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, IH), 3.35 (ddd, J = 
2.2, 11,6, 11.6 Hz, 2H), 3.82-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH), 7.41 (d, J 
= 3.5 Hz, IH), 7.67 (d, J = 3.8 Hz IH), 7.87 (d, J = 3.8 Hz, IH), 7.90 (d, J = 1.6 Hz, 
IH), 9.78 (s, IH), 13.63 (br s, IH). 
APCIMS m/z: DVH-H3+ 401. 
[^WJ5 14] 

N— [4- - 5- (-7" h^fc Kn fc:°9V-4 — f /P:^ /P:^:=-/]y) .^T 

y*— r/l^] - 5- (t Kn^rW v >- 2 /l^^^-^ ^ K iit^ 

#)5 1 4) 

it^ms 1 3 (2.40 g, 6.00 mmol) ^rci^y— (24 mL) (ZlMb. K 
n =3r v^/VT ^ (438 mg, 6.30 mmol) ^Mk.X. 60°Ctr 1 0#r^^# bfCo ^If l±l bfc 
IS#:^^t:^i-^ri}c:J: i9tl|B^b-^i^5 l 4 (2.09 g, 84%) b-C# 

[^»!l5 15]^ 

5— t^-ry-N— [4— (2— :7y/^) —5- (Th^t Kn fcf7^^-4 —f /V;{7/V 
^^jv) '^T-/—;\y-2-A;Pl 'y=7^-y-2--^j\^i^^^%Y (-fk-a-i^s 1 5) 

^h^^5 1 4 (2.08 g, 5.00 mmol) *5 J;tJ^ h P ^^/l^T ^ ^ (0.836 mL, 6.00 
mmol) ^i;?^nn;^^V (20 mL) (eiS^b, O'C'T? 2 - n a - 1 , S-i^yif- 
^ y ::^r>A = ^ n y K (2.03 g, 12.0 mmol) ^Mx.tz., O'^t' 30 ^mWiW 
bfc^. h y :3^^/vr ^ ^ (0.836 mL, 6.00 mmol) ^M^X. 0°CX 5 :9-raii#b 

■^-^^)iJ^?Vio=7 J>^^n'7Y^=7y y{— (iJ' n ^:i3^7VA : y ^y— /V=49 : 1) -t?lt 
^U. ::i^^y-/i'^7K(D?M'a-^^ (3:1) -e:^^H^B-rs::i!^3:j: 19. t^tajk-^^J 5 
1 5 (1.26 g, 63%) bT#:^Co 
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iH NMR (DMSO-de, 5 ppm): 1.50;1.75 (m, 4H), 3.15-3.35 (m, 3H), 3.85-3.92 (m, 
2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH), 7.43 (d, J = 3.2 Hz, IH), 7.82 (d, J = 4.1 Hz, IH), 
7.86 (d, J = 4.1 Hz, IH), 7.91 (d, J = 1.6 Hz, IH), 13.66 (br s, IH). 
APCIMS m/z: [M+B]+ 398. 
Bi.'^^- 222-223 °C. 

N— [4— (2-:7])7U) -5- }^^^^°'7>-- 4-^ 

— :7^>'- 3-;^/^#:¥^^^ K (-ft^-^t/S 16) 

mm^^i AQAt mmK lx. s - (i^^-^^vr ^ / ) '^M.m^(ofi^t> 9 {31:7 ^ 

3 -::^7/^:^'^^m^ffiv^, jiiJ^y—zv-tfy y — f-s;iilz:J: «9.'f[^'a'^4 5 4 (125 

mg, 0.450 mmol) i)>hWMit-^^^ 1 6 (111 mg, 66%) ^^^fe-fegftri:' b-C#fcio 
iH NMR (DMSO-de, 8 ppm): 1.53-1.73 (m, 4H), 3.13-3.24 (m, IH), 3.40 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.4, 4.0, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 8.5 
Hz, IH), 7.12-7.14 (m, IH), 7.43 (dd, J = 0.8, 3.5 Hz, IH), 7.85-7.89 (m, IH), 7.90 
(dd, J = 0.8, 1.9 Hz, IH), 8.65-8.69 (m, IH), 13.08 (br s, IH). 
APCIMS m/z: [M+H]+ 373. 
Si.>^: 236-238 °C. 

immm 517]- 

N— [4— (2-:7y/i/) -5- (-7^ t Kn t°^>^-4-'i'/v:*/V/K:=^/v) 
y^—/v-2-^jV] ^;^:7rc>'- 2 -:^7/v^>f-^ K ('(^-^^1^5 i 7) 

^Jfe^!j4 5 5 ^III^{2:L-r.'i'y::^=i9^^^^of^:io'9fc^;^:7m^/-2-;;i;/V/J<^ 
®&^ffiV^, rc^y— /i/TrU y — i:(c:J; 19. 'fl::'a-^4 5 4 (125 mg, 0.450 
mmol) ^^^ej^lB'fli^i^S 1 7 (158 mg, 90%) ^m^'^^W- 1 \.X%fz.o 
iH NMR (DMSO-de, 8 ppm): 1.53-1.77 (m, 4H), 3.12-3.24 (m, IH), 3.35 (ddd, J = 
2.4, 11.3, 11.3 Hz, 2H), 3.89 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 
Hz, IH), 7.28 (dd, J = 1.4, 4.9 Hz, IH), 7.45 (dd, J = 0.5, 3.5 Hz IH), 7.90 (dd, J = 
0.5, 1.9 Hz, IH), 8.04 (dd, J = 0.8, 4.9 Hz, IH), 8.34 (dd, J = 0:8, 1.4 Hz, IH), 13.35 
(br s, IH). 

APCIMS m/z: lM-l-H]+ 389. 
MM-- 231-232 'C. 

immm 5 i a ] 

N— [4— (2-:7y/V) - 5- {"r h'y^ V'!=i\f=7l^- A--^ ;Vij;V^=:.;V) f-T 



311 



wo 2005/063743 PCT/JP2004/019778 

^^fflv\ ^^y— /i--ey y — r^'^^f-J; '9. i\i^^A5A (125 mg, 0.450 

mmol) -A^hmmit-^m^ 1 Q (148mg, 85%) ^^^^^.llf^^i: LT^#/c„ 
iH NMR (DMSO-de, 8 ppm): 1.54-1.76 (m, 4H), 3.13-8.25 (m, IH), 3.35 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.84-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 7.44 (d, J 
= 3.2 Hz, IH), 7.72 (dd, J = 2.7, 5.1 Hz, IH), 7.78 (dd, J = 1.3, 2.7 Hz, IH), 7.90 (d,. 
J = 1.6 Hz, IH), 8.70 (dd, J = 1.3, 2.7 Hz, IH), 13.13 (br s, IH). 
APCIMS m/z: M+HY 389. 
m^'- 227-229 °C. 
{MMm 5 19] 

N- [4- (2— :7y7i^) -5— (t" b^t Kn t°^^-4-^7V;^7;v^'c:^/v) 

2-^/1^] - 1 -^^/vtf^y— /v-4-:;&/v#=3ef-s; K {.it-^m^ i 9) 

5 4 (125 mg, 0.450 mmol) ^^b^lE'ftl-^i^ 'S 1 9 (67.2 mg, 39%) ^^M'&mi^ 

iH NMR (DMSO-de, 5 ppm): 1.50-1.75 (m, 4H), 3.10-3.20 (m, IH), 3.35 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J = 2.2, 4.1, 11.3 Hz, 2H), 3.92 (s, 3H), 6.70 (dd, 
J = 1.6, 3.5 Hz, IH), 7.44 (dd, J = 0.8, 1.6 Hz, IH), 7.90 (dd, J = 0.8, 3.5 Hz, IH), 
8.22 (s, IH), 8.53 (s, IH), 12.94 (br s, IH). 
APCIMS m/z: [M+B]^ 387. 
MM-- 243-247 °C. 

LMMW^l 5 2 0] 

1-31^/w-N- [4- (2-:7y/i^) - 5- (-7^ b^ t: Kn t"^ v-4--i'/v;^;/i^ 
Tjf ::^/v) y^— /V- 2 /V] y— /V- 4 -;;^77^/}^>i^ ^ K 5 2 0) 

mMm4: 9 9 ^|^1^{Cb-C. 2-1^ nu^ y:=:=i^:/^<Dft*?«9{Cl-Ji^/Vt°7 

4 5 4 (125 mg, 0.450 mmol) ^^h^^^t-^m 5 2 0 (74.9 mg, 42%) 

iH NMR (DMSO-de, 8 ppm): 1.41 (t, J = 7.0 Hz, 3H), 1.50-1.80 (m, 4H), 3.10-3.25 
(m, IH), 3.30-3.45 (m, 2H), 3.83-3.92 (m, 2H), 4.21 (q, J = 7.0 Hz, 2H), 6.70 (dd, J 
= 1,6, 3.5 Hz, IH), 7.43 (d, J = 3.5 Hz, IH), 7.90 (d, J = 1.6 Hz, IH), 8.23 (s, IH), 
8.58 (s, IH). 12.93 (br s, IH). 
APCIMS m/z: [M+H]+ 401. 
mM.-- 170-174 °C. 
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imMm 5 2 1] > 

N- [4- (2-:7y/k) -5- I'^uh'^iy- 4--^ 

y'— /i'- 2 --f/v]- 1 -:7mrz7vt°^y'— /p— 4-:^7/^7)f^i^^ K('fb^Ji)5 2 i) 

4 5 4 (125 mg, 0.450 mmol) i)^^mmt^<^^ 2 1 (131 mg, 65%) ^^^feil 

m NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 3.20-3.30 (m, IH), 3.30-3.45 (m, 
2H), 3.82-3.92 (m, 2H), 6.71 (dd, J = 1,6, 3.2 Hz, lEO, 7.38-7.44 (m, 2H), 7.43 (d, J 
= 3.2 Hz, IH), 7.55-7.62 (m, 2H), 7.85-7.93 (m, 2H), 8.50 (s, IH), 9.30 (s, IH), 
13.08 (br s, IH). 
APCIMS m/z: [M-I-H1+ 449. 
mM.' 217-220 
C^JfeM5 2 2] 

N- [4- (2-:7lJ/V) -5- (T^h^t Knfc:°^i/-4 — ( ;ViJ ;V:^:=.;V) 
/V- 2 -A;V\ ^ 5 K (ib^i|^5 2 2) . 

m^'mm^X y ;^ ^ y — t-^ :i <?i J: t9 . 454 (125 mg, 0.450 mmol) -h^ b 

^ItB^fb-a^i^ 5 2 2 (118 mg, 70%) L-r#fCo 

iH NMR (DMSO-de, 8 ppm): 1.53-1.79 (m, 4H), 3.15-3.26 (m, IH), 3.36 (ddd, J = 
2.2, 11.6, 11.6 Hz, 2H), 3.83-3.92 (m, 2H), 6.71 (dd, J = 1.6, 3.5 Hz, IH), 7.42 (d, J 
= 3.5 Hz, IH), 7.59 (d, J = 1.9 Hz, IH), 7.91 (d, J = 1.6 Hz, IH) 8.87 (d, J = 1.9 Hz, 
IH), 13.78 (br s, IH). 
APCIMS m/z: [M-i-H]+ 372. 
2 3] 

N- [4- (2— ^y/l^) -5- (-7^ h7 t Knfc:"^:/— 4— ^7l^;*r/V3}f=/^) 
/V- 2 — f/V] h ^ Kn :7 ^ 2 5 K ('fb-^^I 5 2 3) 

4 6 5 t b-C. 4 - (v?^ ^/VT ^ y ) ^S#^<7)'f-^t3 "0 \^'T h7 t 

ih-^S^A 5 4 (125 mg, 0.450 mmol) ;5^e)tllB'fl::^i^ 5 2 3 (111 mg, 66%) tr# 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 1.80-2.20 (m, 3H), 2.20-2.30 (m, 
IH), 3.10-3.25 (m, IH), 3.33 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.77-4.02 (m, 4H), 
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4.58 (dd, J = 5.4, 8.1 Hz, IH), 6.69 (dd; J = 1.9, 3.5 Hz, IH), 7.38 (dd, J =, 0.8, 8.5 
Hz, IH), 7.89 (dd, J = 0,8, 1.9 Hz, IH), 12.66 (br s, IH). 
APCIMS m/z: [M+H]+ 377. 
115-117 °C. 

N- [4- (2-:7y/V) -5 - f^t Kn t°^i/-4--f/l-;^/V/jf'^/W 

it^^ 4 5 4 (125 mg, 0.450 mmol) .y^h^^ Kn:7^ 3 (1.72 
mL, 1.8 mmol). EDCi^^i^ (344 mg, 1.80 mmol) *3 J;t;? 1 - Kn^^/^>'y' 
b V T'y— /V— 7j<?Pf^ (276 mg, 1.80 mmol) ^M^X, BOX^X 3.5 mmMWl^fCo 

(142 mg, 84%) ^#fCo 
iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 2.05-2.15 (m, 2H), 3.10-3.25 (m, 
IH), 3.30-3.45 (m, 3H), 3.70-4.00 (m, 6H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.40 (dd, J 
= 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH), 12.90 (br s, IH). 
APCIMS m/z: [M+H]+ 377. 
MM- 164-166 °C. 

mmm 525] 

N- [4- (2-:7i;/V) -5- ("T 4-^ /U:fy/U^:=.j]y) 

yWv- 2— f/V] -2- (T^h^fc Kn tf^^--4--f/W) T-^hT^ K iit^^ 
5 2 5) 

^ififij 4 6 5 [H^fC UT. 4 - (i^pi ^/l^T 5: / ) ^S§m(^f^:b «9 t^T^ h ^ t 

Kn i^- 4 —I'/i'S^^^ffiv^, i;?:!:^/^;^— v^/v-e !) ;^ 7 y — r. ^ }c J: «9 . 

it-^^A 5 4 (125 mg, 0.450 mmol) ^^e>>^|B'(b'^#J 5 2 5 (139 mg, 76%) 

iH NMR (DMSO-de, 8 ppm): 1.20-1.40 (m, 2H), 1.50-1.75 (m, 8H), 1.95-2.10 (m, 
IH), 2.43 (d, J = 7.0 Hz, 2H), 3.15-3.30 (m, IH), 3.33 (ddd, J = 2.2, 11.6, 11.6 Hz, 
2H), 3.80-3.90 (m, 4H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 
7.88 (dd, J = 0,8, 1.9 Hz, IH), 12.77 (br s, IH). 
APCIMS m/z: [M-l-H]+ 405. 
mM.- 206-209 °C. 
[HMf^J 5 2 6] 
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N- [4- (2-:7y/k) -5 - hy ^ Y^'^^if^^y- 4^4^\^:^^U:^=-/l') 

-7—;V-2-^}V\ -2-'7 z^=-}VT^YT %Y ({b-^^ 5 2 6 ) 

{b-^#)4 5 4 (125 mg, 0.450 mmol) fe^fB'fli'a-^ 5 2 6 (81.4 mg, 46%) 

iH NMR (DMSO-d6, 8 ppm): 1.49-1.75 (m, 4H), 3.08-3.20 (m, IH), 3.36-3.50 (m, 
2H), 3.82 (s, 2H), 3.83-3.90 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.20-7.35 (m, 
5H), 7.40 (d, J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH), 13.02 (br s, IH). 
APCIMS m/z: [M+H]+ 397. 
S^l^: 140-142 "C. 

{Mmm^ 2 7] 

N— [4- (2-:7yyv) —5— {"rVy^Ynyf^y^^-A-^ jv-fyjv-^^-fV) 

mmm5 O 2tmmi^VX. 6-i^nn:^=i^7^/V=i^ny KOft^i9tc:3-:7 
^^/v:7"n i:'';^-:^/v=iJ' n y K^ffiv^, n;^^ / — /vt? y ;^ ^ y — 1"^ r i «9.. 'fli 
-^#14 5 4 (125 mg, 0.450 mmol) ^^Gj^ffi'fli'^^J 5 2 7 (96.4 mg, 52%) 

iH NMR (DMSO-de, 6 ppm): 1.50-1.67 (m, 4H), 2.81 (t, J = 6.7 Hz, 2H), 2.94 (t, J = 
6.7 Hz, 2H), 3.10-3.22 (m, IH), 3.34 (ddd, J = 2.4, 10.8, 10.8 Hz, 2H), 3.83-3.93 (m, 
2H), 6.68 (dd, J = 1.9, 3.5 Hz, IH), 7.15-7.29 (m, 5H), 7.38 (d, J = 3.5 Hz, IH), 7.88 
(d, J = 1.9 Hz, IH), 12.78 (br s, IH). 
APCIMS m/z: |Mh-H]+ 411. 
161-164 x:. 
IMMM 5 2 8] 

N- [4- (2— :7y/v) -5— (^ h7 1 Kn v-4-'</^;^;/V7)<^/v) 

y^^/i^- 2 — </]yi - 2,-'7 z^=~7vri7 y ^ k ('ff^-a-^ 5 2 8) 

(125 mg, 0.450 mmol) 5 2 8 (146 mg, 79%) L 

m NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 3.10-3.30 (m, IH), 3.35-3.45 (m, 
2H), 3.83-3.93 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 6.92 (d, J = 15.6 Hz, IH), 
7.40 (d, J = 3.2 Hz, IH), 7.45-7.51 (m, 3H), 7.63-7.69 (m, 2H), 7.80 (d, J = 15.6 Hz, 
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IH), 7.91 (d, J = 1.6 Hz, IH), 13.04 (br 's, IH). 
APGIMSm/z: [M+H]+ 409. 
ii>^.: 253-256 °C. 

immm 529] 

N- [4- {2--7V/1-) -5 - 4-^ f-T 

liJiM4 5 5 ^mi^iciu-r. =3=5^ ix^of^t?'^ (31:7 ^nydfvi^^^ffiv \ p< 

iJ^y— /W-ey y — i-^r.^(3:J;•l9^ {^-^^4 5 4 (125 mg, 0.450 mmol) 
^IB'fb'^i^ 5 2 9 (140mg, 75%) bT#fCo 

iH NMR (DMSO-de, 8 ppm): 1.50-1.78 (m, 4H), 3.11-3.23 (m, IH), 3.32-3.38 (m, 
2H), 3.82-3.88 (m, 2H), 4.92 (s, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 6.95-7.02 (m, 
3H), 7.31 (dd, J = 7.8, 7.8 Hz, 2H), 7.39 (d, J = 3.5 Hz, IH), 7.90 (d, J = 1.9 Hz, IH), 
13.05 (br s, m). 
APCIMSm/z: nV[-t-H]+ 413. 
B4^: 148-150 'C. 
[HJfeM 5 3 O ] 

N- [4- (2— ^y/]/) -5- (-7^ t Kn t;°^^/-4 — f 
y^—jl—2-^yU2 -2-y b^v-T-trbT:^ K ('ft^-^^l^ 5 3 0) 

drv-Tir^/V=y a y K^ffiV\ / — /v-e y ;^ ^ y — i-^ ^ ^ }c J: «9 , it^^4 
5 4 (125 mg, 0.450 mmol) ^^b^WB-fli'^i^ 5 3 0 (81.2 mg, 51%) ^^fp^^Hft: 

iH NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H), 3.10-3.22 (m, IH), 3.34 (ddd, J = 
2.2, 11.3, 11.3 Hz, 2H), 3.36 (s. 3H), 3.87 (ddd, J = 2.2, 4.3, 11.3 Hz, 2H), 4.20 (s, 
2H), 6.69 (dd, J = 1.6, 3.2 Hz, IH), 7.38 (dd, J = 0.8, 3.2 Hz, IH), 7.89 (dd, J = 0.8, 
1.6 Hz, IED, 12.75 (br s, IH). 
APCIMSm/z: [M-l-H]+ 351. 
ill^: 148-149 X:. 

mmm 5 s i ] 

2— yn^-N— [4- {2—y]}/V) —5— (T^b^t Vx2\f=^ly-A—^;V-^;V 
'm:=-;V) ^TV"— — i/V] r-fefT^K (ffc-^^l 5 3 1 ) 

it^^ 4 5 4 (1.39 g, 5.00 mmol) s b y ^^/l^T ^ ^ (3.06 mL, 22.0 mmol) 
.tU^DMAP (61.0 mg, 0.500 mmol) THF (30 mL) \Z.mm\^. 0°C-ey'n^r-fe 
^/l^y^n ^ K (1.64 mL, 20.0 mmol) ^MTb. m^X^ ^m^MWl^tL. R^m^ 
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/i/tr y ;^ ^ y — z.h\z.x.'o ^iiB{k-^«^ 5 3 1 (1.59 g. 80%) ^m^m^^'^h b 

m NMR (CPCls, 5 ppm): 1.65-2.00 (m, 4H), 3.15 (tt, J = 4.3, 10.7 Hz, IH), 3.49 
(ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.00-4.08 (m, 2H), 4.05 (s, 2H), 6.58 (dd, J = 1.8, 
3.6 Hz, IH), 7.58 (dd, J = 0.8, 1.8 Hz, IH), 7.74 (dd, J = 0.8, 3.6 Hz, IH). . 
C^Ji^j5 3 2] 

2— :n b df-i/-N— [4— (2-:7y/V) -5— (7^ f ^ Kn ^- 4 — ^/V;^7 

jv-^z^-jv) y — /V- 2 — r -fe: ^ t ^ k (^fk-^^^ 5. 3 2 ) 

^hU T^iN:3ih:3fi>'K (62.0 mg, 0.900 mmol) 7 —/V (2 mL) fcl^lifb. 

^h^S^5 3 1 (120 mg, 0.300 mmol) ^^Ejq^T. eO'C't? 3 NFWit^bf-o RJtM^ 

A : 7 i?^ y — /V'=99 : 1) -eltMb> 2 -I^nx-^y — /kT^^ffi-fb-f-^ r ^ J; MIB 
{t^-a-i^ 5 3 2 (53.4 mg, 49%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 1.16 (t, J = 7.0 Hz, 3H), 1.50-1.75 (m, 4H), 3.10-3.25 
(m, IH), 3.34 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 3.56 (q, J = 7.0 Hz, 2H), 3.87 (ddd, J 
= 2.7, 4.3, 11.6 Hz, 2H), 4.23 (s, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.38 (dd, J = 0.8, 
3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH), 12.70 (br s, IH). . 
APCIMS m/z: [M-l-H]+ 365. 
B4.^.: 121-126 °C. 
[^Jt^!l5 3 3] 

2- {"'Jy^'f-Zl^T^ / ) -N- [4- (2-:7y/P) -5- (-7^ Kn t"^^- 

4 — i ;V:^;V^=.;V) 2 — < /V] Tir b T 5; K {ih^^ 5 3 3) 

it'^H^S 3 1 (120 mg, 0.300 mmol) ^ THF (2mL) i<lMMl^. 2moiyL i^y^'f- 
/VT 5: THF^?^' (0.054 mL, 1.80 mmol) ^Mx.X< mUX 4.5 ^W^t^LfCo 

^^;j^y^A) tf^f^b. '2--^ny<y—/Vti^:^'f-/V::i^—y'/U(Dm-^MMXV:^^V 
—t^ ::Lt\Z.^V) m^it^^ 5 3 3 (64.1 mg, 10%) ^#fCo 

iH NMR (DMSO-de, 6 ppm): 1.50-1.75 (m, 4H), 2.32 (s, 6H), 3.10-3.22 (m, IH), 
3.30 (s, 2H), 3.30-3.45 (m, 2H), 3.83-3.92 (m, 2H), 6.68 (dd, J = 1.6, 3.5 Hz, IH), 
7.38 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.6 Hz, IH). 
APCIMS m/z: \M+B]* 364. 
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ffii-^: 129-130 °C. - 

LMMn 5 3 4] 

N- [4- (2-:7y/^) -5- h7 t: t°^:/-4 

y^— /U- 2 --f 71^] -2 - [N- (2-^ h^f-i/oi^/V) -N-^9^/VT5: y] T-fe 
hT5 K (-fti-a-^lS 3 4) 

mMw^\5 3 3 trnmi^vx. ^^^^ji^r^i^coTHFmmf^i-^^'oii^'N- (2-y 

b :3r>^:3i^7V) _N-7^ ^/vr ^ >'^fflV^. it-^^ 5 3 1 (120 mg, 0.300 mmol) 
:^^h^m^t^^ 5 3 4 (78.1 mg, 64%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H), 2.37 (s, 3H), 2.69 (t, J = 5.4 Hz, 
2H), 3.10-3.20 (m, IH), 3.26 (s, 3H), 3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.44 (s, 
2H), 3.44 (q, J = 5.4 Hz, 2H), 3.87 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H), 6.69 Cdd, J = 1.9, 
3.5 Hz, IH), 7.38 (d, J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH). 
APCIMS m/z: CM:-f-Hl+ 408. 

mM-' 103-105 x:. 

immm5 3 5] 

2- [N, -N-if:^ (2-^ h^->^^M T^y] -N- [4- (2--:7y/v) - 
5- (-T^h^t Kn t°^^-4-'i'/i/;^;/i//}^^^/V) ^Ty"— /v-2 — f/v] TirbT 
5: K (-fk-^^lt; 5 3 5) 

MMM 5 3 3 <Ji mMi^ bT. v^7« ^ ^/iZ^ THF ^9 N- f';^ 

'fl^'^^jSSl (120 mg, 0.300 mmol) ^^h^m^t^^5 3 5 (51.0 mg, 38%) ^6 

iH NMR (CDCI3, 5 ppm): 1.70-2.00 (m, 4H), 2.88 (t, J = 5.1 Hz, 4H), 3.10-3.20 (m, 
IH), 3.23 (s, 6H), 3.30-3.40 (m, 2H), 3.49 (t, J = 5.1 Hz, 4H), 3.58 (s, 2H), 4.03 (ddd, 
J = 2.7, 3.8, 11.3 Hz, 2H), 6.55 (dd, J = 1.6, 3.5 Hz, IH), 7.56 (dd, J = 0.8, 1.6 Hz, 
IH), 7.64 (dd, J = 0.8, 3.5 Hz, IH), 11.55 (br s, IH). 
APCIMS m/z: [M+H3+ 452. 

immm 5 3 a ] 

N- [4- (2-:7!;/v) —5- (-7^ h^fc Kn t:°^:/-4 — r/V:>5;7i^#=^/W 
ir—;v- 2 -^;V\ -2- (l-t°n!) i;?:=:/k) T-fe h T 5: K (>ft;-^«^ 5 3 6) 
HJfe^d 5 3 3 bT. i^p? ^/VT ^ ^^(D THF ^^^(^f^t? D f^: y v?^ 

(0.076 mL, 0.90 mmol) ^^V\ ^J^^;Va:~—y' ;V-Q ]) :^'7V -"t^ ^ i: IJI J: 19 s 
'fk-a^^BSl (120 mg, 0.300 mmol) b^llB^kl'a'^) 5 3 6 (66.1 mg, 57%) ^fi 
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iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 6H), 2.63-2.71. (m, 4H), 3.10-3.22 (m, 
IH), 3.25-3.40 (m, 4H), 3.51 (s, 2H), 3.87 (ddd, J = 2.2, 4.0, 12.1 Hz, 2H), 6.68 (dd, 
J = 1.9, 3.5 Hz, IH), 7.38 (dd, J = 0.8, 3.5 Hz, IH), 7.87 (dd, J = 0.8, 1.9 Hz, IH). 
APCIMS m/z: [M-t-H]+ 390. 
mM.- 115-117 °C. 

mmm 537] 

N- [4- (2— :7y/v) -5- Vr^^^'^^^— 4—4 

f/l/] -2 - [(2R) -2- i:^ fnyv^^-l — f 

jV\ T-fe hr ^ K (-fb-^il^S 3 7) 

IIJfeMs 3 3 ^ll^l;iu-c. ^J>:^=^}VT%i^(n>'mFmWL(r>\\t>'o\-c (r) -2- 

:^ y^-y:^^jV\fn^) -J-:y (104 mg, 0.900 mmol) ^ffiV\ 2—^xi/<J—;Vh^ 

^•^^y<Dm-^mwk-^^^ —r^ ^tiz.j^v), ^t^m 531 (120 mg, 0.300 

mmol) •A^hmW.^t^m 5 S 7 (100 mg, 77%) ^B^mi^t X^Xm^o 

m NMR (DMSO-dfi, 6 ppm): 1.45-1.95 (m, 8H), 2.84-2.89 (m, IH), 3.00-3.05 (m, 

IH), 3.10-3.40 (m, 6H), 3.20 (s, 3H), 3.48 (d, J = 16.7 Hz, IH), 3.72 (d, J = 16.7 Hz, 

IH), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J 

= 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH). 

APCIMS m/z: [MH-H]"*- 434. 

i4.^>: 103-104 °C. 

-N- [4- (2-VlJ/V) -5 - (t" b^tK nt:°^^- 4-^/1^:^7 /l//3^':=^/V) ^ 
ry-/V-2-'l'/l/] — 2- C(2S) -2- (^ h^Srv-;^^/!^) f n U v^^/- 1 - 
-f/V] TirfT^ K (-fb-a-^JS 3 8) 

mmm5 3 3 tmm^i^x. z^?i^/uT^i^(DTH.Fmm(Di^t>^iz (s) -2- 

p« h^i^y^ ^/Vfo V -S^V (104 mg, 0.900 mmol) ^fflV\ 2 ->^n/^/— /V— ^ 
df-f-:/-^ — ^ ^ (cl J; 19 ^ 'fk-^iiJ 5 3 1 (120 mg, 0.300 mmol) 
lE'fk'a'i^S 3 8 (92.6 mg, 71%) ^^^m^t LT#fCo 

iH NMR (DMSO-d6, 6 ppm): 1.45-1.95 (m, 8H), 2.84-2.89 (m, IH), 3.00-3.05 (m, 
IH), 3.10-3.40 (m, 6H>, 3.20 (s, 3H), 3.48 (d, J = 16.7 Hz, IH), 3.72 (d, J = 16.7 Hz, 
IH), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J 
= 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH). 
APCIMS m/z: [M-H3]+ 434. 
Mt^- 102-103 °C. 

mmm 539] 
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N- [4- i2 — Z7VM - 5— (■f t Kn ^9^-4 

f/V] -2 - [3- (-^T^^/l-T^y) tfnyi;?>'-l T/l-] T-fe h 

T ^ K (-fb^il^ 5 3 9) 

mMin 5 3 3 1 mmi^ ur. . ^^vr ^ ^/(^ thf mmtDi-^t^ d s - ( v^^^ ^ 

/VT^ /) t°n V v?^/ (103 mg, 0.900 mmol) ^fflV^. v'^^/l-^— ^/V j; I9 

^ UT. -fk-^^l 5 3 1 (120 mg, 0.300 mmol) 5 3 9 (73.9 mg, 57%) 

iH NMR (CDCI3, 8 ppm): 1.70-2.15 (m, 6H), 2.26 (m, 6H), 2.45-2.55 (m, IH), 
2.55-2.80 (m, 2H), 2.85-3.05 (m, 2H), 3.10-3.20 (m, IH), 3.40-3.60 (m, 4H), 
4.00-4.09 (m, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 7.59 (d, J = 1.6 Hz, IH), 7.78 (d, J 
= 3.2 Hz, IH). 
APCIMS m/z: [M+HI+ 433. 

[miM5 4 0] • 
N— [4- (2— :7y/l') —5— (-7" t Kn fc°^i/-4 — f/Vj^/V^^/V) 

y'— /i^- 2 — r /V] - 2 - (-Y y-r K y 2 /v) r-t h r 5: k (-fb-^ti 5 4 

0) 

^Jfef^lj 5 3 3 mmi^ UT. v^p« ^/vr ^ >-(D THF ^T^Oi-^t^ 19 (--f y-T V K u 
(110 mg, 0.900 mmol) ^^V^, 7 — /l/^ v^^^/l-^— 7=-/V<^?M'g^?§^-T? U 
^ y —1-5 ^ <h Je: J: «9 . {li^i^ 5 3 1 (120 mg, 0.300 mmol) ^^hmmt-^^ 5 
4 0 (87.2 mg, 66%) ^^-feUIf*^ UTttfCo 

iH NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 3.10-3.20 (m, IH), 3.49 (ddd, J = 2.7, 
11.3, 11.3 Hz, 2H), 3.73 (s, 2H), 4.04 (ddd, J = 2.7, 3.5, 11.3 Hz, 2H), 4.16 (s, 4H), 
6.55 (dd, J = 1.9, 3.8 Hz, IH), 7.20-7.30 (m, 4H), 7.54 (dd, J = 0.8, 1.9 Hz, IH), 7.77 
(dd, J = 0.8, 3.8 Hz, IH). 
APCIMS m/z: Us/L+Hl* 438. 

imMm 5 4 1] 

N- [4- (2— :7y/V) -5- (xh7t }^n}i'9:^-4-^/^:fy/l^:^::^/U) 

y^— /p- 2 /V] - 2 - (^r y^v i^'-s-^^u) T-fe b T 5: K (^\^^m 5 4 l ) 

mmm 533 1 mmi^ ut. ^/vt 5 thf mm<Di^t> «5 k^t y v 

(0.071 mL, 0.90 mmol) ^ffiV^, i^=cn^/vm— T^/Vt? ]) —f-^ ^ ^ ^ J; !9 . 

3 1 (120 mg, 0.300 mmol) ^>hM^it^^5 4 1 (70.7 mg, 58%) 

m NMR (CDCI3, 8 ppm): 1.75-2.00 (m, 4H), 2.96-3.03 (m, 2H), 3.10-3.20 (m, 3H), 
3.37 (s, 2H), 3.49 (ddd, J = 3.0, 11.6, 11.6 Hz, 2H), 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 
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2H), 4.04 (s, 2H), 6.58 (dd, J = 1.9, 3.5 Hz, IH), 7.59 (dd, J - 0.8, 1.9 Hz, IH), 7.82 
(dd, J = 0.8, 3.5 Hz, IH), 10.71 (br s, IH). 
APCIMS m/z: [M+H]+ 408. 

immm 542] 

N- [4- (2-^y7V) - 5— (•T^h^t Kn t-^V- 4 --f /V-;t7/U/K:::^/V) 

2 — r 7V] - 2 - i; v^y r-ir b r 5 k at^m 542) 

5 3 3 ^ LT. ^/VT ^ :/<D THF tWIi^Of^t? ^9 f:: V ^Jl^ 

(0.09 mL, 0.9 mmol) ^^V^, -S^xc^^/Vrc— ^yv-e jJ ^ ^ U — 1"^ r. ^ J; «9 . it 
-^#(5 3 1 (120 mg, 0.300 mittol) ^O^b^lB^b-a^^J 5 4 2 (78.5 mg, 65%) 

iH NMR (DMSO-de, 8 ppm): 1.85-1.45 (m, 2H), 1.50-1.80 (m, 8H), 3.05-3.20 (m, 
IH), 3.29 (s, 2H), 3.30-3.50 (m, 6H), 3.87 (ddd, J = 2.4, 3.8, 11.6 Hz, 2H), 6.68 (dd, 
J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH), 7.88.(dd, J = 0.5, 1.9 Hz, IH). 
APCIMS m/z: DVI-I-H1+ 404. 
m.M.' 146-147 °C. 

[Illfe^j5 4 3] • ' . 

N- [4- (2— :7!;/v) -5— Vy^i ;v^;\-T^=-;v) =f-T 

71— 2— T/l^] -2- (4 — Kn^v-lf^y v^y) T^YT^ K 4 

3) 

5 3 3 ^ UT. ^ ^(D THF ^ISOf^t? 19 4 - t Kn 

Vt:°-<!Jv?^^ (92 mg, 0.90 mmol) ^fflV>. v'^^^/V^— T^/ve^Sl^^si-S ^1 ^ (31 
J; 59 , -fh-a-^^ 5 3 1 (120 mg, 0.300 mmol) ^>e>^tB'ft^'a*i^ 5 4 3 (79.2 mg, 63%) 

iH NMR (DMSO-de, 5 ppm): 1.30-1.50 (m, 2H), 1.50-1.75 (m, 6H), 2.28 (ddd, J = 
2.4, 9.7, 12.1 Hz, 2H), 2.80-2.90 (m, 2H), 3.10-3.22 (m, IH), 3.30-3.50 (m, 4H), 3.33 
(s, 2H), 3.83-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, 
IH), 7.88 (dd, J = 0.8, 1.9 Hz, IH). 
APCIMS m/z: [M+H]+ 420. 
m^'- 178-180 X:. 

mMm5 4 4] 

N- [4- (2--^'VM - 5— (-T^h^fc Knfc°^^-4 — r/V';&/V^'^/^) 

i/— /V- 2-'i'/v] - 2- (3 — Kn=3{^v'fc°-<y i^y) r^hr^ k {ih^m^A 

4) 

5 3 3 ^ UT, 5 XD THF 3 - fc: Kt^ ^ 
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1 (120 mg, 0.300 mmol) ^^hMW.it^^ 5 4 4 (78.5 mg, 65%) b 

iH NMR (CDCI3, 5 ppm): 1.75-2.00 (m, 8H), 2.45-2.60 (m, 2H), 2.55-2.70 (m, IH), 
2.82 (dd, J = 2.4, 8.1 Hz, IH), 3.10-3.20 (m, IH), 3.31 (s, 2H), 3.48 (ddd, J = 2.7, 
11.3, 11.3 Hz, 2H), 3.80-3.95 (m, IH), 4.03 (ddd, J = 2.4, 4.0, 11.3 Hz, 2H), 6.57 (dd, 
J = 1.6, 3.2 Hz, IH), 7.58 (d, J = 1.6 Hz, IH), 7.74 (d, J = 3.2 Hz, IH). 
APCIMS m/z: [M-1-H1+ 420. 

mmm5 4 5] 

N- [4- (2-:7y/V') —5- (-7^ h^t Knt:°^:/-4-^/V:^7/^/J^^:=:/V) 

/V- 2 — T/v] - 2 - (4 h ^^ixt"-^ V i:^/ ) r% h r 3: K iit-^^ 545) 

ih^ms 3 1 (120 mg, 0.300 mmol) ^XXJ^4-pi h^^^^^i'^V -J^^mMM (139 
mg, 0.900 mmol) ^ THF (4 mL) \ZUM h !) ^z^/i^T ^ (0.140 mL, 0.990 
mmol) trMTUr^ mE.X- 1.5 ^mmWVtio Rmm^UBETX-mmi^. 

Z.t\Z.k^ WMit^m 5 4 5 (96.0 mg, 74%) ^U^^mW-t bT#^Co 
iH NMR (DMSO-d6, 6 ppm): 1.40-1.85 (m, 8H), 2.32 (ddd, J = 2.7, 9.2, 11.6 Hz, 
2H), 2.70-2.80 (m, 2H), 3.22 (s, 3H), 3.30-3.80 (m, 4H), 3.34 (s, 2H), 3.87 (ddd, J = 
2.2, 4.3, 11.3 Hz, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 
7.88 (dd, J = 0.8, 1.6 Hz, IH). 
APCIMS m/z: [M-t-H]+ 434. 
ii-^: 109-111 °C. 
[HWll 5 4 6] 

N- [4- (2-:7y/V) —5 - (T^h^fc Vx^\f=7^^—A—47V-^7l'-^=^7V) 

/V-2 — -2— (4-fc ^x:i^^y—A-:^f-;V\f^^)^JJ) T-fehT^ K 
('ftl-a-i^ 5 4 6) 

5 3 3 ^ Wmz. U-C. ^/vr ^ THF W^(D'^t> «9 4 - 

. %/- 4 - ^ ^/vt'^y V'iy^m\^^ i^-r y tw^^— v^/v-e y ^ p —1-5 ;i ^ 

J: «9 . {C-^m 5 3 1 (120 mg, 0.300 mmol) b^lE'ft:'^^^ 5 4 6 (105 mg, 81%) 

iH NMR (CDCI3, 6 ppm): 1.11 (s, 3H), 1.45-1.75 (m, 8H), 2.50-2.55 (m, 4H), 
3.10-3.20 (m, IH), 3.34 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 3.34 (s, 2H), 3.87 (ddd, J = 
2.7, 4.3, 11.3 Hz, 2H), 6.68 (dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH), 
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7.88 (dd, J = 0.5, 1.6 Hz, IH). 
APCIMS m/z: [M+H]+ 434. 
Mi^.: 151-153 °C. 

immm 547] 

N- [4- (2-:7!j/k) -5- iv- h "7^ ]^^^^°9>'- 4-^ 

-/—;V-2 — -2 - (3-t: Knrdrt/;;<^/l^t°-<y T-fehT5: K (-ffc-^ 



5 3 3 i nWCC LT. i^^-^/VT 5: THF Wm.<D\\\D t) 3 - 1 Ko 
i^p^ ^/Hf-^y i:;?:/ (104 mg, 0.900 mmol) ^ffiV^, ^J^^ Vzfxi tVVac— ^^/V-T'S 
^^B-f-'S r ^ tcl j; 19 , 'fb'^i^ 5 3 1 (120 mg, 0.300 mmol) ^^b^lSfb-^i^ 5 4 7 

(79.8 mg, 61%) ^^^feia#:^ Ltr^^feio 
iH NMR (CDCI3, 6 ppm): 1.60-2.00 (m, 9H), 2.08-2.18 (m, IH), 2.18-2.38 (m, IH), 
2.71-2.9l(m, IH), 2.94 (dd, J = 1.6; 10.8 Hz, IH), 3.10-3.20 (m, IH), 3.28 (s, 2H), 
3.48 (ddd, J = 3.0, 11.3, 11.3 Hz, 2H), 3.50-3.64 (m, 2H), 4.04 (ddd, J = 3.0, 4.0, 
11.3 Hz, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH), 7.59 (dd, J = 0.8, 1.6 Hz, IH), 7.76 (dd, 
J = 0.8, 3.5 Hz, IH). 
APCIMS m/z: [M+H]+ 434. 



\MMm 5 4 8] 

N- [4- (2-'7];/k) —5— (x h ^ t 4--f/l/;^7/V7jsc=:/V) 
y^— /V- 2 — Y /V] - 2 - ( 4 - t K t=^ v-p^ ]} ) r -fe h T ^ K iih^ 

4 8) 

5 3 3 i mm\^ U-C. f^/VT 5: >'(D THF ^i^fZ)-!-^^ 19 4 - t Kn 
v-p^f^/Vt:'--^!^ (104 mg, 0.900 mmol) ^MV^, v^cn^/Wrn— 7^/^•T?:^Ji?§^i- 
^ ^1 .i: J; »9 ^ ^t-^H^ 5 3 1 (120 mg, 0.300 mmol) •d^hmW.it^"^ 5 4 8 (104 mg, 
80%) b-C#fcio 

iH NMR (CDCls, 8 ppm): 1.30-1.60 (m, 3H), 1.70-2.00 (m, 8H), 2.31 (ddd, J = 2.4, 
11.9, 11.9 Hz, 2H), 2.86-2.96 (m, 2H), 3.10-3.20 (m, IH), 3.28 (s, 2H), 3.48 (ddd, J 
= 3.0, 11.6, 11.6 Hz, 2H), 3.55 (d, J = 3.5 Hz, 2H), 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 
2H), 6.58 (dd, J = 1.6, 3.5 Hz, IH), 7.59 (dd, J = 0.8, 1.6 Hz, IH), 7.77 (dd, J = 0.8, 
3.5 Hz, IH). 

APCIMS m/z: [M+H]+ 434. 

IMMiM 5 4 9] 

N- [4- i2-yV/^) -5- (x h^t Knh°^>--4--Y/V;^/V:!j^^^/l/) 
~:/—?v-2-^ -2- [4- (2— t Kn^->7°n/^:/- 2 — i )V) t"^]) >?/] 



#35 4 7) 
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T-fe h T 5 K (ih-^m 5 4 9) 

MMm 5 3 3 t \n\m\^ bt. ^/l^T ^ ly(D THF 'm^(Di-^t> D 4 - ( 2 - t 
yru^-^-yuyO-- 2 — f/W-) t°-<y-:/>' (130 mg, 0.900 mmol) ^ffiV\ y 

(120 mg, 0.300 mmol) tt-^hUW^Y.'^m 5 4 9 (121 mg, 87%) & e#,|llf2|s:^ 

iH NMR (CDCI3, 8 ppm): 1.22 (s, 6H), 1.40-1.60 (m, 4H), 1.70-2.00 (m, 6H), 2.26 
(ddd, J = 2.2, 11.3, 11.3 Hz, 2H) 2.93-3.00 (m, 2H), 3.05-3.15 (m, IH), 3.27 (s, 2H), 
3.49 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.03 (ddd, J = 2.7, 3.8, 11.3 Hz, 2H), 6.57 (dd, 
J = 1.6, 3.5 Hz, IH), 7.59 (dd, J = 0.8, 1.6 Hz, IH), 7.79 (dd, J = 0.8, 3.5 Hz, IH). 
APCIMS m/z: [M-i-H]+ 462. 
\MMm 5 5 0] 

N- [4- (2-:7y/V) -5- i'fV^yiYrL\f^:y-A-A;Vij;vm=-fV) 

— f/V] -2- [4- (2 — Kn^->-2-p«^/V7"n tVV) t:°-<!;>^ 
y] T-^VT%Y ({k-g-tJ 5 5 0 ) 

HJfeMS 3 3 ^IHitf-bT. ^^7<5^/VT5::/(DTHF^^CD'f-tt>i9 J;i4- (2-t 
Kn 3r v^- 2 - 7< ^/l-lT'n tVV) U v?^ (142 mg, 0.900 mmol) ^ffiV\ v?:3^ 
^71/3^— r ^ tc: J: 19 . \\:.^m 5 3 1 (120 mg, 0.300 mmol) ii^h 
^tE'fli'^#l5 5 0 (108 mg, 76%) ^Jj?c SfelS^: bT#f^o 

iH NMR (CDCI3, 5 ppm): 1.26 (s, 6H), 1.40-1.70 (m, 3H), 1.70-2.00 (m, 8H), 
2.27-2.34 (m, 2H), 2.80-2.90 (m, 2H), 3.10-3.20 (m, IH), 3.25 (s, 2H), 3.42-3.54 (m, 
3H), 3.99-4.09 (m, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH), 7.59 (d, J = 1.6 Hz, IH), 7.78 
(d, J = 3.5 Hz, IH). 
APCIMS m/z: |M-l-Hl+ 476. 

\Mm^\ 5 5 1] 

N- [4— (2 — y^y/l^) -5- (-r h ^ t Knf^V— 4— -Y/V;i7/V/}^'=^/V) 

2 — i;V\ - 2 - [4 - ( 1 - y v?c=:/v) t°-<y v?/] r-fe 5: K iAM 

5 5 1) 

mm 5 3 3 ^ nm-c l-c. v^:^ ^/vt ^ >'<^ thf mm(o^t> ^\ca- ( i - 1° 

ay>;?c:^/V) (140 mg, 0.900 mmol) ^fflV>, i^^z^/i^^w-^/v-e y ;^ 

^ y — r 6 r }c: J: «9 . {k-a-^^ 5 3 1 (120 mg, 0.300 mmol) /O^ feMIB^fb-^^^ 5 5 
1 (55.1 mg, 39%) m'm.^UW-hX^-^nt^o 

m NMR (DMSO-de, 8 ppm): 1.30-1.75 (m, 12H), 1.95-2.05 (m, IH), 2.10-2.20 (m, 
2H), 2.70-2.85 (m, 2H), 3.10-3.20 (m, IH), 3.25-3.40 (m, 8H), 3.83-3.93 (m, 2H), 
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6.68 (dd, J = 1.6, 3.2 Hz, IH), 7.39 (d, J = 3.2 Hz, IH), 7.88 (d, J = 1.6 Hz, IH). 
ESIMS m/z: [M+H]+ 473. 
11^.: 183-184 °C. 

i^mm 5 5 2]. 

N- [4- (2-:7y/P) - 5— (TV "7^ Kn t°^:/-4 --f 

2 — f/V] - 2- (4- t:°-<y t°-<y v^7) TirbT5; K (-fb^-a-il^ 5 5 

2) 

5 3 3 ^ mmi^ b-C. e^T^ -^/l-T ^ ly(D THF ^^^(D'f-t:b i9 4 - y 
y t'^y (152 mg, 0.900 mmol) S^ffiV^, cuiJ? y — /Vi: v?3^^/V:3^— 
-^^^•t? y ^ y — f-§ r J; t) . it^Hl^ 5 3 1 (120 mg, 0.300 mmol) 
mit^m5 5 2 (82.7 mg, 57%) Sr^^-fegft:^ LT#fCo 

iH NMR (DMSO-de, 8 ppm): 1.30-1.75 (m, 12H), 2.13-2.20 (m, 2HD, 2.50-2.60 (m, 
3H), 2.80-2.95 (m, 2H), 3.15-3.25 (m, IH), 3.25-3.40 (m, 6H), 3.33 (s, 2H), 
3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 7.88 
(dd, J = 0.8, 1.6 Hz, IH). 
APCIMS m/z: |M-l-H3+ 487. 
Si-^: 177-179 °C. 

mmm 553] 

N- [4- (2-:7y/^) —5— (7^ h^fc Kn fc:°9^^-4 — f /l':;^;/^'^}?::^/^) 

2-4/^1-2- (4 — ^/^7}^ y y y t?y ) t± h t ^ k ('fb-a-^^ 5 5 

3) 

mmm 5 3 3 1 mmi^ lt. z^^ ^ thf ^9 4 -^/^/^^ y 

y t-^y i^^^ (153 mg, 0.900 mmol) ^^V\ v^rc^^/v^i— t^/Ix-^? y X ^ y — 
rifc:J;«9, it^^5 3 1 (120 mg, 0.300 mmol) t>hUW.i\:,^^5 5 3 (109 mg, 
75%) ^aJ^mJi^fellft:^ b-C#fCo 

iH NMR (DMSO-de, 8 ppm): 1.30-1.55 (m, 2H), 1.55-1.80 (m, 6H), 2.05-2.30 (m, 
3H), 2.44 (t, J = 4.3 Hz, 4H), 2.90 (d, J = 11.6 Hz, 2H), 3.10-3.25 (m, IH), 3.34 (ddd, 
J = 2.2, 11.3, 11.3 Hz, 2H), 3.34 (s, 2H), 3.56 (t, J = 4.3 Hz, 4H), 3.87 (ddd, J = 2.2, 
3.8, 11.3 Hz, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH), 7.88 
(dd, J = 0.5, 1.9 Hz, IH). 
APCIMS m/z: [M-I-H3+ 489. 
MM- 193-195 X:. 
LMMM 5 5 4] 

2- (1, 4-v^^=3r-}h-8-7'1f;^t:°n [4. 5] f:J^^^-8 — f/V) -N- [4 
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- (2-:7y/V) -5 - (7^ h^t Kn V- 4 — f/V;^7/l<JJ^'=:/l-) ^Ty~/l— 



MMM 5 3 3 .J; bT. v^T^ ^/l-T ^ >-(7> THF t^Vi^O-f-tt? ^9 1 , 4 - 

8-Tif>t:°a [4. 5] t":* (0.240 mL, 1.80 mmol) &,ffiV^, 
^—y^/l^-X: V ^^V ^ <^ 131 J: D . ^k^tl 5 3 1 (120 mg, 0.300 mmol) t^h 

^IB'fb^^l^ 5 5 4 (122mg, 88%) ^e^Ulf*^ bT#fc. 

iH NMR (DMSO-de, 8 ppm): 1.52-1.75 (m, 8H), 2.55-2.70 (m, 4H), 3.15-3.25 (m, 
IH), 3.25-3.35 (m, 2H), 3.37 (s, 2H), 3.86 (s, 4H), 3.86-3.93 (m, 2H), 6.69 (dd, J = 
1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH). 
APCIMS m/z: IMh-HI+ 462. 
m^'- 186-187 "=C. 

mmm 555] 

2- (4-v'Ty fc'-^y v^7) -N- [4- (2 — :7y/V) -5- (7" h^t Knlf 

^ 4 /V- 2 — f /V] r h r ^ K ({b-a-i^ 555) 

^ y v^:/ (99.0 mg, 0.900 mmol) Sr^v^, >:;?rc^/v:ii— t^/i^-c y >^ ^ y — t 

J: ^9 . 'fb'^f^ 5 3 1 (120 mg, 0.300 mmol) •h^^Ut'&ih^^O 5 5 5 (88.9 mg, 69%) 

m NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 6H), 2.65-2.75 (m, 2H), 2.85-3.00 (m, 
IH), 3.10-3.20 (m, IH), 3.30-3.50 (m, 6H), 3.40 (s, 2H), 3.83-3.93 (m, 2H), 6.69 (dd, 
J = 1.9, 3.5 Hz, IH), 7.40 (d, J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH), 12.59 (br s, 
IH). 

APCIMS m/z: [M-i-H]+ 429. 

imMm 5 5 6] 

2- (4, 4-:^:7/P;^ntf^y i^^y) -N- I A- {2--7]);v) -5- i'rY'y 
5 5 6) 

mMm 5 4 5^ mWiz. ur. 4 - 7« h y i»±t^ii:of^t? «9 (e: 4 , 4 - 

7/l-::*-n If^y (142 mg, 0.900 mnxol) ^ffiV\ i^c^^^/l^J^— 7='/W-t? y 

;^ ^ y — f-S r ^ {j: J: «9 . 'fb-a-^i 5 3 1 (120 mg, 0.300 mmol) i)^ 6>^IB'fk:-a'#J 5 
5 6 (104mg, 79%) ^Sfelllf^i bT#fc:o 

iH NMR (CDCI3, 5 ppm): 1.70-2.00 (m, 4H), 2.O0-2.20 (m, 4H), 2.70-2.80 (m, 4H), 
3.05-3.20 (m, IH), 3.37 (s, 2H), 3.47 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.04 (ddd, J = 
2.7, 4.0, 11.3 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, IH), 7.59 (d, J = 1.9 Hz, IH), 7.77 



2--^/^] Tir bT5 K {it^m^ 5 4) 
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(d, J = 3.8 Hz, IH), 10.43 (br s, IH). " 
APCIMS m/z: [M+H]+ 440. 

mmm 55-7] 

N- [4- (2-7y/V) -5 - (-x b-^ b Kn t:°^>'-4 — f /U:fy/U:i^:=./U) 

2 -^/V] - 2 - ( 1 , 2 , 3 , 6 -T b 7 t Kn t° y -J>-^- 1 — T /V) T 
^YT% K ('fk^^ 5 5 7) 

^M?ll5 3 3 ^^1t(-bT. v't^^/VTS;^'© THF t^|^(7)f^t5t9i-l, 2, 3, 
6 — -7^ h7 t Kn t°y (0^825 mL, 0.900 mmol) ^fflV^, ^n^J? y — yV^ 
/v^— T^/KD.^M-^^^-p y >^ ^ y — f-^ ^ }c J; «9 . 5 3 1 (120 mg, 0.300 

mmol) ^ 1 (63.0 mg, 52%) ^#fc:o 

iH NMR (CDCI3, 8 ppm): 1.70-1.95 (m, 4H), 2.20-2.35 (m, 2H), 2.73-2.77 (m, IH), 
3.05-3.20 (m, 3H), 3.37 (s, 2H), 3.49 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 4.04 (ddd, J = 
2.7, 4.0, 11.6 Hz, 2H), 5.60-5.70 (m, IH), 5.75-5.85 (m, IH), 6.57 (dd, J = 1.9, 3.5 
Hz, IH), 7.59 (d, J = 1.9 Hz, IH), 7.79 (d, J = 3.5 Hz, IH). 
APCIMS m/z: [M+H3+ 402. 
\MW^\ 5 5 8] 

N- [4- - 5- (•7'b^fc 4 -^/V;^7 7l/;K::^/H 

y"— yi/- 2 — i ;V\ - 2 -^;vi^^ y/TirhT^ K (ili'^ii) 5 5 8) 

it^^4 5 4 (13.9 g, 50.0 mmol) *5 ctt>^ b y ^^/l^T ^ (15.3 mL, 110 mmol) 
^THF (200 mL) i^MM^. 0°C -e:7'i=z ^Tirg^/^-yn 5; K (8.80 mL, 100 mmol) 
(DTBFmW. (50 mL) ^MTL^. mU-VimmmWV±o 0°C-X:\ 
T-fe^/V7"'n^ K (17.6 mL, 200 mmol) (DTBFMW (100 mL) ^M^X. mU.X 
2 ^mWiWVfCo 0°CX\ RjJtMi^^/l-^ y >- (61.2 mL, 700 mmol) :j6cJ:tj^> y ^ 
^/PT ^ >- (97.6 mL, 700 mmol) (D THF (100 mL) ^MT UT. 30 
:$>^«#L:feo S^SI^^tK (500 mL) (500 mL) OM-a-i^t^l^^AL. 

/V=97 : 3) -elt^U. J —?\^XW^^'t^ i! J: «9 ^IB-fb-a^i^ 5 5 8 (8.17 

g,4o%) ■^wm^mw-hx.xmz.. 

m NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 3.15-3.25 (m, IH), 3.33-3.38 (m, 
6H), 3.39 (s, 2H), 3.60 (t, J = 4.6 Hz, 4H), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H), 6,71 
(dd, J = 1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.6 Hz, 
IH), 12.63 (br s, IH). 
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APeiMS m/z: [M+H]+ 406. ■ 
mM.- 110-104 °C. 
LMMM 5 5 9] 

2- (cis-2, 6 y) -N- [4— ( 2 - 7 y -5- (t^ 

h^t Knt:°^^-4 — f ^U:^ ^/—JV- 2. - ;V\ TirhT^ F Wl^ 
5 5 9) 

5 3 3 [Uili^ LT. v'p? ^/VT ^ THF W^(0\Xf^ V cis- 2 , 6 
(0.110 mL,- 0.900 mmol) ^ffiV^, y ^/Uti^=^^/l^^ 

— ^/VCDM-^^^-eS^^-r 5 r ^ {21 j; «9 . -fb-^tl 5 3 1 (120 mg, 0.800 mmol) 

5 9 (76.7 mg, 59%) ^m&'^mi^t l^X^t^. 
m NMR (CDCI3, 8 ppm): 1.18 (d, J = 6.2 Hz, 6H), 1.70-2.00 (m, 4E0, 2.00-2.10 (m, 
2H), 2.65-2.80 (m, 4H), 3.05-3.20 (m, IH), 3.28 (s, 2ED, 3.49 (ddd, J = 3.0, 11.3, 
11.3 Hz, 2H), 4.04 (ddd, J = 3.0, 4.0, 11.3 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, IH), 
7.60 (dd, J = 0.8, 1.9 Hz, IH), 7.78 (dd, J = 0.8, 3.8 Hz, IH), 10.45 (br s, IH). 
APCIMS m/z: [M-I-H1+ 434. 
[*ife^ll5 6 0] 

2- [4- (tert-^^ K=3rv-;^/^:^^^/V) t'^^v^^--! — f/V] -N- [4- (2 
-yV/i^) - 5- (T^b^t: Knt:°^:/-4 — T /V;^;/V4^'^/^) ^TyW^-2— ^ 
/V] Tir hT5 K (it^mB 6 0) 

^Jfe^fj 5 3 3 initio LT. v^T^ ^/VT 5 ^(Z) THF ^T^O-ft^ (Cl - (tert- 
:/ h^v^:^7/l/;3^'::^/l^) (504 mg, 2.70 mmol) ^ffiV^, , -fbl'^f^ 5 3 1 (360 

mg, 504 mmol) -^^hm^it^^ 5 6 0 (428 mg, 94%) Sr#fcio 
iH NMR (CDCI3, 5 ppm): 1.44 (s, 9H), 1.70-2.00 (m, 4H), 2.57 (t, J = 4.9 Hz, 4H), 
3.05-3.20 (m, IH), 3.32 (s, 2H), 3.49 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H), 3.53 (t, J = 
4.9 Hz, 4H), 4.04 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, IH), 
7.59 (dd, J = 0.8, 1.9 Hz, IH), 7.78 (dd, J = 0.8, 3.8 Hz, IH), 10.46 (br s, IH). 
APCIMS m/z: IM-1-KI+ 505. 

mmm 5 e i : 

N- [4- (2->'!J/^) -5- (•t' Kn t°^:v— 4 — f /l^:^ /l-^:=^/l^) 

;v-2— r/v] -2- ii-\f-<9-J'^>^^) r±hT^ K (it^mse 1) 

it^H^ 5 6 0 (428 mg, 0.849 mmol) ^i^^nPp^i?^^^ (3 mL) iZ.mMl^> 0°C 
T' h y :7/V;rnI^^ (BmL) ^JPx.T. 3 Ufc^ SJ^:?t^?^ff T-t? 
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htbfcmm^i^^^/i^^—T/\^X- V :^ =7 V -ir^ :LtK2:i D-^IB'fk^i^ 5 6 1 (263 
mg, 77%) ^#fCo 

iH NMR (CDCls, 6 ppm): 1.50-1.80 (m, 4H), 2.74-2.80 (m, 4H), 3.10-8.20 (m, IH), 
3.34 (s, 2H), 3.35-3.45 (m, 8H), 3.87 (ddd, J = 2.2, 4.3, 11.1 Hz, 2H), 6.67 (dd, J = 
1.9, 3.5 Hz, IH), 7.38 (dd, J = 0.5, 3.5 Hz, IH), 7.87 (dd, J = 0.5, 1.9 Hz, IH). 
APCIMS m/z: [M-fH]+ 405. 



IMMM 5 6 2] 

N- [4- i2-yVM -5 - (--r f7 t Kn 4 --f /v:^/^/j^^::^/v) =f-T 

-/—;V-2-4/V\ -2- (4-7«^/Vfc°-<^i>i/- 1 — f /V) TirfTS; K 
6 2) 

mm\ 5 3 3 b-c. v?^ ^}vr % i^<d thf mw.(DV^t) ^ k i 

^^i?>^ (0.100 mL, 9.00 mmol) ^ffiV^, v'^^/V:3i— T^/V-t?^:^^^-^ ^ J; 
^ . ^t^^ 5 3 1 (120 mg, 0.300 mmol) 7!)^hU^it,^^ 5 6 2 (43.4 mg, 35%) 

m NMR (DMSO-de, 8 ppm): 1.40-1.75 (m, 4H), 2.30-2.45 (m, 4H), 3.10-3.22 (m, 
IH), 3.33 (s, 3H), 3.34-3.50 (m, 8H), 3.87 (ddd, J = 2.2, 12.1, 12.1 Hz, 2H), 6.69 (dd, 
J = 1.9, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0,8, 1.9 Hz, IH). 
APCIMS m/z: [M-i-H]+ 419. 
St-^: 106-112 °C. 
IMMms 6 3] 

N- [4- (2-:7VM -5- (-T^ t Kn t°^>'-4 — ( /V^:=-/\y)^T 
>/— /V-2— f/V] -2 - (4 — fy^ntVvt:°^^-i;?i/-l-^/V) T±hT^ K 
i^t^^ 5 6 3) 

mmm 53 3 1 mm\^ ut. v^^^ ^/vt ^ ^(Z) thf m^<Di-^t^ y^fn 

fcVV-fcf^^^^V (115 mg, 9.00 mmol) ^ffiV^, a::^? y — /V^ v^az^/Vj^— V^yVOM 
-a-^IS-e y 7 y — r S r t (e: J; D . 5 3 1 (120 mg, 0.300 mmol) 

IB'fk-^^I 5 6 3 (85.5 mg, 64%) ^m^^mW-t X^Xmt^o 

m NMR (DMSO-de, 8 ppm): 1.08 (d, J = 6.5 Hz, 6H), 1.70-2.00 (m, 4H), 2.65-2.80 
(m, 9H), 3.05-3.20 (m, IH), 3.30 (s, 2H), 3.49 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 
3.95-4.05 (m, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, IH), 7.59 (d, J = 1.6 Hz, IH), 7.79 (d, J 
= 3.2 Hz, IH). 
APCIMS m/z: [m:-I-H3+ 447. 
IMMm 5 6 4]- 

2- [4- {=r.V^i^^^l^-^-/V) t'-^^v?^- 1 -^/V] -N- [4- (2-:7y 
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- 5 - (v^ h ^ t Kn t:°^ 4 ->f /V;^/V7j<c=^/V-) 9^Ty*— /I— 2 — f/V] T 
ir K ({b^J^S 6 4) 

5 3 3 i: lUltiC bT. >^7^ ^/l^T ^ THF i^m(DiXt> "9 (CI - h -j/ 
;57/!/:j}f^/Vt:°^^e>^ (0.266 mL, 18.0 mmol) ^MV\" a^^J? y — /V-ei^jj^^g^-f^ r. 

j; (9 s -fb^^I 5 3 1 (120 mg, 0.300 mmol) hMWt^^ 5 6 4 (58.7 mg, 
41%) ^e-feiaf*^ bT^tfCo 

iH NMR (DMSO-de, 8 ppm): 1.28 (t, J = 7.0 Hz, 3H), 1.75-2.00 (m, 4H), 2.59 (dd, J 
= 7.5, 7.8 Hz, 4H), 3.05-3.20 (m, IH), 3.33 (s, 2H), 3.48 (ddd, J = 3.0, 11.6, 11.6 Hz, 
2H), 3.59 (dd, J = 7.5, 7.8 Hz, 4H), 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 2H), 4.16 (q, J = 
7.0 Hz, 2H), 6.58 (dd, J = 1.9, 3.8 Hz, IH), 7.59 (dd, J = 0.5, 1.9 Hz, IH), 7.78 (dd, J 
= 0.5, 3.8 Hz, IH), 10.44 (br s, IH). 
APCIMS m/z: [M+H]+ 477. 

N- [4— i2-:7])/U) -5- (Th9^ }^^^^:y—4—4/l-:ti/U:^=^/l-) 

— f/l^] -2 - [4- (2-fc Kn^i/— 2-7«^/l^:7"nfcVv) f^^v? 

1 — T/V] T-fe bT^ K ii\:^m5 6 5) 

mmm 5 3 3 1 muK u-c. z^?^ ^j\^r % i^(d thf mu<Di\t^ K)\^2-\i 

2 ^/V-^n tVl/t:°^^ v'^' (143 mg, 9.00 mmol) ^ffiV\ v^-f y :/n 
^_^^^^^dr-^^:/0?£^^^-Cy;^y i-5:i^JCj;t9.'fl::'^#J5 3 1 (120 mg, 
0.300 mmol) ;6^b*ll5<fb-a-4^ 5 6 5 (112 mg, 78%) LTttfCo 

iH NMR (DMS0-d6, 5 ppm): 1.07 (s, 6H), 1.50-1.80 (m, 4H), 2.48-2.58 (m, 4H), 
3.10-3.40 (m, lOH), 3.38 (s, 2H), 3.83-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 
7.39 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH). 
APCIMS m/z: [MH-H1+ 477. 
lll.^: 106-108 °C. 

imMm 5 6 6] 

N- [4- (2-:7!;/v) -5- (t^ h^t Knf^i/— 4-'i'/V:^/V2}?^/H 

/V-2 — f/V] -2- [4- (2-fc Kns^s-i^— 2-p<^/V^nt:VV) 
^- 1 — f/V] T-fer 5: K (>fb#i^ 5 6 6) 

nmm 53 3 1 mm^ ut. x:^;^ ^;vt ^ vc^ thf mm(D^t> ^iz2-y^ h^^^ 

-2-7«^/V:/t3fcVl-fc°^7i^^ (155 mg, 9.00 mmol) ^ffiV^, i^^^ y tf/l^oi: 

— r^^i^t^ict t^). {b-a^i^sai (i20mg, 

0.300 mmol) ^^hUMt^^5 6 6 (66.5 mg, 45%) ^WkU^^^Pft VX^^^fc. 
iH NMR (DMSO-de, 5 ppm): 1.08 (s, 6H), 1.50-1.80 (m, 4H), 2.51-2.53 (m, 4H), 
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3.07 (s, 3H), 3.10-3.22 (m, 3H), 3.30-3.45 (m, 6H), 3.32 (s, 2H), 3.83-3.92 (m, 2H), 
6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH). 
APCIMS m/z: [M-t-H]+ 491. 

il^.: 105-107 °C. • ■ 

immm 5 e ? ] • 

N- [4- (2-:7iJ/k) -5- (-7^ b7t Knh:''7>'-4 — { ;\^::f7 /V^^jU) 
y^—jv- 2-4 JV\ - 2- {4- [(i-7« v^^y^y^ n -fn tVl^) p< ^/V] 

5 3 8 ^ Wmc bt. i?^ ^/l-T 5: ^y(0 THF ^I^Of^c;^ ^9 ^31 1 - [ ( 1 - 
^ b^ri/iXiJ'n-T'nfcVl') t^^^^/V] t°--^^v^:/ (154 mg, 9.00 mmol) ^>^V^, 
7 — /vi: v?:i:^/i^^— T^/KD^B-^^S-T? P ^ y -i"^ ^ j; «9 . -fb-^i^ 5 3 1 
(120 mg, 0.300 mmol) ii-^hW^Y.-^^ 5 6 7 (56.0 mg, 38%) ^^^^MW-h U 

iH NMR (DMSO-de, 6 ppm): 0.40-0.44 (m, 2H), 0.65-0.69 (m, 2H>, 1.50-1.80 (m, 
4H), 2.46 (s, 2H), 2.49-2.55 (m, 4H), 3.10-3.20 (m, IH), 3.20 (s, 3H), 3.30-3.80 (m, 
6H), 3.33 (s, 2H), 3.83-3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 
Hz, IH), 7.88 (d, J = 1.9 Hz, IH). 
APCIMS m/z: [MH-H]+ 489. 
M^.-- 155-157 °C. 
, [HMM 5 6 8] 

N- [4- (2-:7y/V) -5 - {J-Y^\iYvi\£yy~A--iJV~)j7V'm==~)V) =f-T 
yWv-2— f/l/]-2-[(7R, 8 a S)-7-7« KofanCl, 
2- a] t°7i^^-2— f/l^] TirbT^K (-fb^t^SGS) 

5 3 3 ^ IH^tC LT. v^T^ 5 THF^lSOf^t5 P^tX-S ( 7 

R, 8 a S) -7-7« h^^iX^e-i^^t: Knt'nn [1, 2- a] t^^i^i^ (141 mg, 
9.00 mmol) %^V\ T^/V-trS^^-f-^ ^1 ^ J; «9 ./fb-a^i^ 5 3 1 (120 

mg, 0.300 mmol) ^^b^lB'fb'^i^ 5 6 8 (63.2 mg, 44%) ^ Sfeia^i! UT#fCo 
iR NMR (DMSO-de, 8 ppm): 1.40-1.80 (m, 7H), 1.95-2.05 (m, 2H), 2.20-2.35 (m, 
2H), 2.70-2.97 (m, 4H), 3.15-3.20 (m, IH), 3.16 (s, 3H), 3.25-3.40 (m, IH), 3.38 (s, 
2H), 3.83-3.93 (m, 4H), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, IH), 7.88 
(d, J = 1.9 Hz, IH). 
APCIMS m/z: CM+H|+ 475. 
CHJfe^iJ 5 6 9] 

N- [4- (2-:7y/l') -5- (-7^ h7 t t°^^-4-'l'/l/;^r/l/yjs:=-/l') 



331 



wo 2005/063743 PCT/JP2004/019778 

7V- 2 -^/l'] -2- [(7S, 8aS) — 7 ^ H u 
[1, 2- a] fc:°^v»'-2— rvv] TirfT^K (it^^ 5 6 9) 
ih^<^ 5 3 1 (120 mg, 0.300 mmol) ^ THF (2 niL) ( 7 S , 8 a S ) 

-7- (-T^ h^t KPt°7^-2--r/V) t t:°n n [l, 2 — a] 

t^^v^i/ (204 mg, 0.900 mmol) ^:J]Px.T. 2.5 B^Pml^t^b^Co RjtM^W. 

fiET-e^HU. #fetLfcaS^^^y-/^ (3mL) 2mol/L:S^ (3 mL) 

^^JP;tT. RJ^:t-^^MiiTT«itL. mhtifcmm^7K^\^&. 

A 2mol/L TK^^h-^ hV ^ AtK^^Ii^T pH ^ 8 (cfl^ Ufc^, ^ n n 

: ^ ^ 7 — /V=23 : 2) "trW^U. ni^J? y — /V^ >:;i^zc^/Vni— 
^^■f-S ^tKX^ m^ih-^!^ 5 6 9 (46.5 mg, 34%) l:#fCo 
iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 6H), 1.90-2.00 (m, 2H), 2.10-2.20 ,(m, 
3H), 2.35-2.45 (m, 2H), 2.45-2.50 (m, IH), 3.10-3.20 (m, IH), 3.30-3.50 (m, 3H), 
3.34 (s, 2H), 3.83-3.92 (m, 2H), 4.14-4.20 (m, IH), 6.69 (dd, J = 1.9, 3.5 Hz, IH), 
7.39 (d, J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH). 
APCIMS m/z: [M+H]+ 461. 
IMMm 5 7 0] 

N- [4- (2-:7lJ/l/) - 5- (^ t Kn t:°^>'-4 — -r/l/:^/l^/^'^/V) 

/V-2--l'/V] -2- [;^^^t: t'^i^y [2, 1-c] [1, 4] ^Tv? 
^^-8— r/l-] T-thT^K iit^mdlO) 

MMm 5 3 3 h mmi^ l-t. ^/^r ^ ^-o thf m^^coiXt> <9 e?^^ :t 

iJ^iJ' t Kt3 t:°9i;?7 [2, 1-c] [1, 4] ^Tv?^' (143 mg, 9.00 mmol) ^ffl 
V^, S;!^ac^/Vrn— 7-7Vt?SJ^^Bi-5 ^1 ^^1 J: s 'ftl'a'i^ 5 3 1 (120 mg, 0.300 mmol) 
■^>hnmit^!^ 5 7 0 (113 mg, 79%) S:#fCc 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H), 1.95-2.00 (m, IH), 2.05-2.40 (m, 
6H), 2.55-2.80 (m, 4H), 2.95-3.05 (m, IH), 3.10-3.20 (m, IH), 3.30-3.50 (m, 5H), 
3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.2 Hz, IH), 7.39 (d, J = 3.2 Hz, IH), 7.88 (d, J 
= 1.6 Hz, IH), 12.60 (br s, IH). 
APCIMS m/z: DV[H-Ha+ 477. 

immm 571] 

N- [4- -5 - (x h^fc Kn t;°7^-4 — f /U:^ 

7P—2-^/V] -2 - [4- (-T^h^t ^'^^^^-4 — {/U) fc'-^^i^V-l 
— f/^] r-fe hTX K ('fb-a-#/5 7 1) 
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- (7" h^t Kn t:''7^-4 — ( /U) fcr'-^^v^^ (154 mg, 9.00 mmol) ^^V^. 

(120 mg, 0.300 mmol) ^^i^^llfB'fti'^il^ 5 7 1 (79.8 mg, 54%) ^#fCo 
iH NMR (CDCI3, 5 ppm): 1.75-2.00 (m, 6H), 2.75-2.85 (m, 45H), 3.05-3.20 (nx, IH), 
3.31 (s, 2H), 3.36-3.54 (m, 6H), 4.00-4.10 (m, 8H), 6.58 (dd, J = 1.9, 3.5 Hz, IH), 
7.60 (dd, J = 0.8, 1.9 Hz, IH), 7.79 (dd, J = 0.8, 3.5 Hz, IH). 
APCIMS m/z: [M-I-HI+ 489. 

immm^ 7 2] 

N- [4— (2-:7!)/k) -5- (•T" h^t Kn t°9>'-4 — i 

— f/V] -2- (4-:e-=3ry;*-i^i5^l:-Kn f^i^y [2, 1-c] [1, 
4] ;e-=3ri?-i;>^-8— r/V) T-febT^ K ('fb^i^ 5 7 2) 

^JiM 5 3 3 nmc LT. >:;?y-^/VT ^ ^'(D THF mWL<D^t> V) KX^^h:^.^ 4 
-:^=¥y;ri5^i5't Fn t°^v^/. [2, 1-c] [1, 4] :^^-y-v^^ (141 mg, 9.00 
mmol) ^fflV^. 'fb'^i^S 3 1 (120 mg, 0.300 

mmol) jO^bt^lB'ffc^i^S 7 2 (127 mg, 89%) ^m^^m^tl^Xm'o 
m NMR (CDCI3, 8 ppm): 1.75-2.00 (m, 4H), 2.29 (dd, J = 11.0, 11.0 Hz, IH), 2.41 
(ddd, J = 3.6, 11.0, 11.0 Hz, IH), 2.75-2.88 (m, IH), 2.88-3.00 (m, 2H), 3.05-3.20 (m, 
IH), 3.37 (s, 2H), 3.49 (ddd, J = 2.7, 11.0, 11.0 Hz, 2H), 3.55 (dd, J = 7.0, 11.0 Hz, 
IH), 3.65-3.80 (m, IH), 3.96-4.08 (m, 3H), 4.18 (d, J = 7.0 Hz, 2H), 4.66 (dd, J = 2.7, 
11.9 Hz, IH), 6.59 (dd, J = 1.9, 3.8 Hz, IH), 7.60 (d, J = 1.9 Hz, IH), 7.78 (d, J = 3.8 
Hz, IH), 10.35 (br s, IH). 
APCIMS m/z: [M-i-H]+ 475. 

immm5 7 3] 

N- [4- (2-:7y/V) -5- (-7^ b^fc.Ko t:°^ix-4 — f /V;^;/V7j?::^/k) 

/V-2 — f/U] -2- (:^^i5'h Kc?f9i;i>7 [2, 1-c] [1, 4] r^=3ri^ 
8 -^yV) T-fe h T 5: K (-fk-a-i^ 5 7 3) 

mmwi 5 3 3 1 mmK lt. ^^^wt ^ '^(d thf mm<Di^t> ^ h^^-:^ 

^ ^MY^M'^-J/ [2, 1-c] [1, 4] ^e-^ihv^i/ (128 mg, 9.00 mmol) ^ 
m\^. J — /V-eflhJg^-f-^ r J; 19 s {Y.'^m 5 3 1 (120 mg, 0.300 m.mol) 
^O^b^lB-fk^^lS 7 3 (75.8 mg, 55%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 2.11 (dd, J = 13.2, 13.2 Hz, IH), 
2.35-2.85 (m, 8H), 3.05-3.20 (m, IH), 3.23 (dd, J = 13.2, 13.2 Hz, IH), 3.30 (s, 2H), 
3.48 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 3.60:3.72 (m, 2H), 3.88 (dd, J = 3.5, 11.1 Hz, 
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IH), 4.04 (ddd, J= 2.7, 4.0, 11.3 Hz, 2H), 6.58. (dd, J = 1.6, 3.^ Hz, IH), 7.60 (dd, J 
= 0.8, 1.6 Hz, IH), 7.78 (dd, J = 0.8, 3.5 Hz, IH), 10.46 (br s, IH). 
APCIMS m/z: [M+H]+ 461. 

immm 5 7 4] 

N- [4- (2-:7y/V) -5 - (-7^ t Kn t°7^-4 --f /^::^/VjK^/V) 
i/— /V- 2-'l'/V] -2 - (1 -p«^7V'-2-:^^y t°-<7>^^-4 — fyv) Ti? h 
T ^ K (it^^ 5 7 4) 

mmm 533 1 mm^ ut. >?p<-^yvT 5: thf m^(Dj^tJ ^oi^i-p^ ^/u- 

2-:^^y\f^9i^>' (103 mg, 0.900 mmol) ^^V^, y — /i^i: i^zc^^/l/oi— 
"T/V-CDm-^mm-Vn^^-f-^ r ^ J; «9 . it^S^ 531 (120 mg, 0.300 mmol) 
hm^ih-^m 5 7 4 (86.1 mg, 66%) ^^^mi^t L-r#fCo 

iR NMR (CDCI3, 8 ppm): 1.75-2.00 (m, 4H), 2.92 (dd, J = 5.1, 5.6 Hz, 2H), 3.02 (s, 
3H), 3.10-3.20 (m, IH), 3.32 (s, 2H), 3.41 (s, 2H), 3.45 (dd, J = 5.1, 5.6 Hz, 2H), 
.3.48 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.04 (ddd, J = 2.7, 4.0, 11.3 Hz, 2H), 6.57 (dd, 
J = 1.9, 3.8 Hz, IH), 7.59 (dd, J = 0.8, 1.9 Hz, IH), 7.79 (dd, J = 0.8, 3.8 Hz, IH), 
10.40 (br s, IH). 
APCIMS m/z: [M+H]+ 433. 

imMm 575] 

N- [4- -5- (-x h^t Knt:°^>--4-^/V;^7/V:?3^'^/v) =^T 

y— /V-2--f7V] - 2- (1, 4-'</Vfc Kn;^dr1h-g^t:°>'- 4—^/1^) hT 
^ K (^h^m 5 7 5) 

^»!J 5 4 5 ir bT. 4 -y b =3r->t°-< V i^>'mM^(Di-^t> ^Kl, 4 - 

T-if^-^Vit^:^ (125 mg, 0.900 mmol) ^ffiV>, i;?ar ^/Vcn— ^/p-C y ^ y — -f" 
^ ;i ^ J; 19 . {b-a-i^ 5 3 1 (120 mg, 0.300 mmol) ^> hU^^t^^ 5 7 5 (83.5 mg, 

66%) ^efeia^^ U-C#fCo 

iH NMR (CDCI3, 6 ppm): 1.70-2.00 (m, 6H), 2.86-2.93 (m, 4H), 3.10-3.20 (m, IH), 
3.47 (s, 2H), 3.48 (ddd, J = 2.7, 11.1, 11.1 Hz, 2H), 3.75-3.87 (m, 4H), 4.03 (ddd, J = 
2.7, 3.7, 11.1 Hz, 2H), 6.57 (dd, J = 1.9, 3.5 Hz, IH), 7.59 (d, J = 1.9 Hz, IH), 7.78 
(d, J = 3.5 Hz, IH). 
APCIMS m/z: DVI-»-HI+ 420. 

immm 575] 

N— [4 - (2-:7];/V) - 5- (y^ f^fc Knfc°^:/-4— ^/V:*/VJ}?^>'V) f-T 
/P-2-^/V] -2- (4-^5^/^-1, 4-v^T-^V-^^-- 1 — f/l-) X-febT 
3: K iih^m 5 7 6) 
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MMm 5 3 3 t mMK bT. i^^ f;vr % ly(D THF ^^^coftt? 0 1 - p« ^/V- 
1, 4-e^TirV-?>^ (143 mg, 9.00 mmol) ^;SV\ rc^ y — /V^; i^a^^/l^rn— 
(DU^'mUnc^W^^^'t^ Z.hXZ.^'O. ih^!^ 5 3 1 (120 mg, 0.300 mmol) ^^hU 

5 7 6 (50.3 mg, 39%) ^#fCo 
iH NMR (DMSO-de, 5 ppm): 1.50-1.80 (m, 4H), 1.85-2.00 (m, 2H), 2.78 (s, 3H), 
2.80-2.90 (m, 2H), 2.95-3.05 (m, 2H), 3.10-3.20 (m, IH), 3.30-3.45 (m, 6H), 3.62 (s, 
2H), 3.83-3.93 (m, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, IH), 7.40 (d, J = 3.5 Hz, IH), 7.89 
(d, J = 1.6 Hz, IH). 
APCIMS m/z: [M-^H]+ 433. 
MM.' 94-96 "C. 
[^»!l5 7 7] 

N- [4- (2-:7!J/l-) -5- (t" h^fc ^^^^^^-4— l'/V;^//^7j^'^/l^) 

y^— — f/v] -2- iry-^^y-^^^-i—f/uT^y) Tirhr^F (it^m 

5 7 7) 

^MM 5 3 3 t UT. v?^ ^/WT ^ >(D THF m^(Df^t> «9 1 -T^-^iy 

^/UT^iy (136 mg, 9.00 mmol) ^>ffiV>, v'^^^^/V^— 7"/^-^ !) 7 y ^ 
J; «9 . ^k-^^J 5 3 1 (120 mg, 0.300 mmol) fj^ b^ltS^b'^i^ 5 7 7 (92.6 mg, 66%) 

iH NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 16H), 2.00-2.05 (m, 3H), 3.10-3.25 (m, 
IH), 3.35-3.50 (m, 2H), 3.53 (s, 2H), 3.87 (ddd, J = 2.4, 4.0, 12.1 Hz, 2H), 6.66 (dd, 
J = 1.6, 3.2 Hz, IH), 7.33 (dd, J = 0.8, 3.2 Hz, IH), 7.84 (dd, J = 0.8, 1.6 Hz, IH). 
APCIMS m/z: [M4-H]+ 470. 
Mt^- 168-170 °C. 

mmw^i 5 7 8] 

N— [4— (2-:7y/v) —5— ("T" t Kn t:°^;x— 4 — Oi^:^/i^:^=-M 
:/^/p-2 — f/v] - 2 - (3-1: h^n^i^T^-^:^^:^- 1 — T/i^r ^ y) r± h 

T ^ K (<t^m 5 7 8) 

mmw^i 5 3 3 1 mm\^ ut. i??^ ^jvr ^ i^(d thf mn(Di\f> vki-t^j- 

3-\iYxi^';yT^-^l^^l^ (151 mg, 9.00 mmol) ^fflV^, ^^/Vt? U 

7 y — :i ^ {31 J: ^9 . it^m 531 (120 mg, 0.300 mmol) f)^ hWM^t-^^ 5 
7 8 (102 mg, 70%) ^#fCo 

iH NMR (DMSO-de, 8 ppm): 1.25-1.75 (m, 16H), 2.10-2.15 (m, 2H), 3.05-3.20 (m, 
IH), 3.30-3.40 (m, 2H), 3.51 (s, 2H), 3.84-3.90 (m, 2H), 6.66 (dd, J = 1.9, 3.5 Hz, 
IH), 7.34 (dd, J = 0.5, 3.5 Hz, IH), 7.85 (dd, J = 0.5, 1.9 Hz, IH). 
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APCIMS m/z: [M+H]+ 486. 
176-178 °C. 

immm 579] 

N- [4- (2-:7y/^) -5- (-x t Kn l:;''^>^-4 — f i^T 
2 — f /V] - 2 - (1 ^ ^'y' y /l^) Tir b T ^ K ({ti^tl 5 7 9) 
5 3 3 ^ b-C. v?^ 5: ly(D THF ^^t-^Of^t) (d^ 5 ^^'y^-/V 

(62.0 mg, 9.00 mmol) ^fflV^, 7 —;Vti^=^^;V=c.^y^;vo:,U-^M^'<iW^nB 

irh^ i: ct "9 . -fb-a^^J 5 3 1 (120 mg, 0.300 mmol) hM'Bih-^^ 5 7 9 (43.2 

mg, 37%) ^#fc:o 

iH NMR (CDCI3, 8 ppm): 1.70-2.00 (m, 4H), 3.05-3.20 (m, IH), 3.40-3.50 (m, 2H), 
3.90-4.10 (m, 2H), 4.98 (s, 2H), 6.54 (dd, J = 1.6, 3.2 Hz, iH), 7.07 (s, IH), 7.18 (s, 
IH), 7.53 (d, J = 1.6 Hz, IH), 7.65 (d, J = 3.2 Hz, IH), 7.73 (s, IH). 
APCIMS m/z: CIVH-HI+ 387. 
[^»!15 8 0] 

N- [4- (2-:7y/i^) -5- (■T'h^t Y'l^^f'yy- ;v:fy;V'^=-;v) 
1/— 2 — f /V] - 2 - (2 ^ ^^>^— /V- 1 /V) r-fe h T ^ K (^b 

-^#1 5 8 0) 

5 3 3 ^ |rI#(c: LT. v't^ ^;VT ^ l^CO THF ^^ItO-f-tt? «9 2 - ^ 
^yy^V (74.0 mg, 9.00 mmol) ^fflV\ / —jVh-y^^JV^—'f )V(Dm.-^'^ 
mrQW^^n-r^ ^ i! J: "9 s {^-^#1 5 3 1 (120 mg, 0.300 mmol) /^^btllB^li'^i^ 
5 8 0 (9.1 mg, 8%) ^#:^c. 

iH NMR (DMSO-de, 5 ppm): 1.70-1.95 (m, 4H), 2.43 (s, 3H), 3.10-3.20 (m, IH), 
3.45 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H), 4.00-4.05 (m, 2H), 4.93 (s, 2H), 6.53 (dd, J = 
1.6, 3.2 Hz, IH), 6.96 (d, J = 0.5 Hz, IH), 7.03 (d, J = 0.5 Hz, IH), 7.43 (d, J = 1.6 
Hz, IH), 7.66 (d, J = 3.2 Hz, IH). 
APCIMS m/z: [MH-H1+ 401. 

\MMm 5 8 1] 

N- [4- (2-:7!;/v) - 5- (a-Y'7^Y'^^'7^^-A-4 

2 f /V] 5 V^rc^/V C^fb-^f^ 5 8 1) 

l3df^3^^/V^^V^, it^^4 5 4 (125 mg, 0.450 mmol) /?>^ b^lB^fb^i^ 5 8 1 

(73.6 mg, 47%) tr^fCo 
iH NMR (DMSO-de, 5 ppm): 1.27 (t, J = 7.0 Hz, 3H), 1.50-1.76 (m, 4H), 3.05-3.18 
(m, IH), 3.22-3.40 (m, 2H), 3.82-3.92 (m, 2H), 4.25 (q, J = 7.0 Hz, 2H), 6.68 (dd, J 
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= 1.6, 3.2 Hz, IH), 7.36 (d, J = 3.2 Hz; IH), 7.88 (d, J = 1.6 Hz, IH), 12.39 (br s, 
IH). 

APGIMS m/z: [M+H]+ 351. 
Mt-^: 152-153 °C. 
IMMm 5 8 2] 

N- [4 - (2-:7y7l/) - 5- (4-^ ^/l^T h9i: K n 4 — f/U^/]^:^ 

X@l , 

7^h^tKnfc:°9^-4 (2.88 g, 20.0 mmol) ^ THF (100 

mL) (J:^^ 0°C-e 2.0 mol/L U ^ ^7 A i^^-f y 7" n fcWT 5 THF (22.0 ml, 
44.0 mmol) ^Mk.X. mMX- 30 i^mW UfCo 3 ^^ty^ (4:98 ml, 40.0 

mmol) ^MTU. 1 ^Wa#LfCo Si^i^l^^TKf^aAb. @^m^5^/VT*ttffl bfCo 

m-^i^V •p^;\^^n--rY^'7-y^— (^^i^>' : @^m^9^/V=l : 1) -eS^i"^ ^ 
i! J; t) > 4 b 7 1 Kt^ 4 (1.93 g, 61%) 

iH NMR (CDCI3, 8 ppm): 1.20 (s, 3H), 1.42-1.52 (m, 2H), 2.01-2.08 (m, 2H), 
3.40-3.49 (m, 2H), 3.9 (s, 3H), 3.73-3.81 (m, 2H). 

Ilii^!l4 4 5©X@2 irlUiliCUT. 1, 4-v?^=3rf-;^t''P [4, sj^^^i^^^ — 
8-;^7/i//}^V^3i5^/KZ>ft:b'9(^:X@l-e#btb^4-p<=?^/i'X h^t Knt'^V 
-4-;^/l//K>'^7«^/l/ (2.32 g, 14.6 mmol) d^feN-^^ b^v-- 4, N-v^p<^ 
/v^ h^t: Kot°^>'-4 -;;&/l//J?^i^ 5; K (886 mg, 32%) tr#;^Co 
X@3 

8 -e# fenS^fb-a-^ h (817 mg, 2.37 mmol) ^ THF (17 mL) \zm^ b . 
-78^:. T/V=i'^'«T-ei.57moyLn->^^yHJ^!j7A(7)n— ^^i^VM (3.32 
mL, 5.21 mmol) ^^Px.T. -78'C-e 15 :9-^^#bfCo Hi^;^^^^c:Xm2 -t?#fett:fc 
N-^ b=¥v'-4, N-v'^^/Vt' h^fc KnH'^^-4-:^/V/3f=¥i^^ K(886mg, 
4.73 mmol) ^^STL. ^?i.-e?^^^#LfCo mJ^m^mmA\Lr^^'^^^ J>^im-WL 

(-^=3ri^:/ : 1^315^/^=1 : 1) xmU't^^hxz.^'onmY.'^m 

5 8 2 (449 mg, 48%) ^#:^Co 

iH NMR (CDCI3, 5 ppm): 1.40 (s, 3H), 1.52 (s, 9H), 1.60-1.68 (m, 2H), 3.55-3.71 (m, 
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4H), 6.46 (dd, J = 1.8, 3.5 Hz, IH), 7.14 (d, J = 3.5 Hz, IH), 7.46 (d, J= 1.8 Hz, IH). 

mmm 5 s a ] 

7i/-4 — f /l/=<^ f V ('fli-a-^S 8 3) 
it^!^5 8 2 (210 mg, 0.535 mmol) ^ MJ ^/U:t^m^ (2 mL) K^Ml^. S ' 

(156 mg, 100%) ^#fCo 
iH NMR (CDCls, 5 ppm): 1.25 <s, 3H), 1.48-1.54 (m, 2H), 1.98-2.09 (m, 2H), 
3.30-3.62 (m, 4H), 6.54 (dd, J = 1.8, 3.5 Hz, IH), 6.98 (dd, J = 0.8, 3.5 Hz, IH), 7.68 
(dd, J = 0.8, 1.8 Hz, IH), 7.72 (br s; 2H). 

[«^J5 8 4] 

N- [4- -5 - (4-p« h^V-r b^t Knt:°7V-4 — 

^=u/V) ^ry— /V- 2— T/V] ;^7/W^5 ^^tert--7'5=-/V ('ftl'^i^ 5 8 4 ) 

>'-4-:tf/l^:^:ym^m^^. ^^ms-vmhtl^it^^h (690mg,2.00mmol) 
fe^ll3^k-^#J 5 8 4 (167 mg, 20%) ^^%fCo 

m NMR (CDCI3, 8 ppm): 1.52 (s, 9H), 1.93-2.11 (m, 4H), 3.23 (s, 3H), 3.76-3.79 (m, 
4H), 6.53 (dd, J = 1.8, 3.3 Hz, IH), 7.55 (d, J = 1.8 Hz, IH), 7.80 (d, J = 3.3 Hz, 
IH). 

LMM^l 5 8 5] 

y — 4 - (2-:7y/p) ^ry^— /^-5-^/k=4-p« h^i^T h^t Kn 

tr^ 4 — <7V=^ h V ('fb-^i^ 5 8 5 ) 

mmWi 5 8 3 ^ L-C. {b-a-^^ 5 8 2 ©f^t> «9 fc^fb-a-^ 5 8 4 (167 mg, 0.409 

mmol) b^lB'fb'a'i^ 5 8 5 (124 mg, 98 %) ^#fCo 

m NMR (CDCI3, 8 ppm): 1.85-2.09 (m, 4H), 3.22 (s, 3H), 3.73-3.78 (m, 4H), 5.64 
(br s, 2H), 6.52 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.8, 1.8 Hz, IH), 7.91 (dd, J = 
0.8, 3.6 Hz, IH). 

immm 5 s a ] 

N- {4— (2 y /V) - 5- [1 — t Kndr^/- i - (Th9^ Kn9^;rt°^^^ 
8 6) 
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/VT't K^fflV^, ^mms-C^nhth^bih^^h. (2.92 g, 8.45 mmol) :d^ibmm^t^ 
% 5 8 6 (2.17 g, 65%) ^#fCo 

m NMR (CDCI3, 5 ppm): 1.46 (s, 9H), 1.66-1.86 (m, 4H), 2.50-2.67 (m, 5H), 
5.26-5.29 (m, IH), 6.45 (dd, J = 1.8, 3.3 Hz, IH), 6.66 (dd, J = 0.8, 3.3 Hz, IH), 7.43 
(dd, J = 0.8, 1.8 Hz, IH). 

mmm 5 s ? ] 

N- [4- (2— :7ri/i.) -5- (-r t Knf^;e-t°^>'-4-^/V';^7/V73f:=^/^) 

mmm 29 7 1 mmi^ lt. ih-^m 295 (Df^t> ^ i^^t^m see cgsg mg, 1.71 

mmol) >?>^bMIB'fb'^#l5 8 7 (444mg, 66%) ^^tCo 

m NMR (CDCI3, 5 ppm): 1.42 (s, 9H), 1.95-2.26 (m, 4H), 2.69-2.94 (m, 5H), 6.55 
(dd, J = 1.8, 3.5 Hz, IH), 7.52 (d, 1.8 Hz, IH), 7.77 (d, J = 3.5 Hz, IH). 

/ -4 - (2-:7y/V) ^ry"— /I— 5— f/V-^T" h7t Kn^;e-tf9V- 

4 /v= <5r ^ :x (-fb-a-^) 5 8 8 ) 

MMM 5 8 3 i br. it-^!^ 5 8 2 (Z)ft;b «9 K^t-^^ 5 8 7 (497 mg, 1.26 

mmol) 8 8 (241 mg, 62 %) %#:/to 

iH NMR (CDCI3, 8 ppm): 1.84-1.93 (m, 2H), 2.13-2.20 (m, 2H), 2.65-2.83 (m, 5H), 
6.56 (dd, J = 1.7, 3.3 Hz, IH), 7.52 (d, J = 3.3 Hz, IH), 7.56 (d, J = 1.7 Hz, IH). 



LMMM 5 8 9] 

N- [4- (2-7y/V) -5- (x t Knf^:^fc°^>'-4--f/^:^/^Jj^'^/V) 

it^S^5 8 8 (120 mg, 0.408 mmol) ^ DMF (2 mL) ^y=-=i^:y 
m (150 mg, 1.22 mmol) . EDC mMM (234 mg, 1.22 mmol) *5j;-a«l-t Vx^^ 
v-O-y b V T-Z—zV—amm (187 mg, 1.22 mmol) ^IMtlX. eO'C'C 3 ^mUW 

n y — /vtfWJSrs ^fr 5 r tc: J; «9 . ^IBib-^i^ 5 8 9 (106 mg, 65%) ?r#/co 
m NMR (CDCI3, 5 ppm): 1.88-2.05 (m, 2H), 2.22-2.29 (m, 2H), 2.68-2.84 (m, 4H), 
2.94-3.03 (m, IH), 6.51 (dd, J = 1.8, 3.6 Hz, IH), 7.48 (dd, J = 0.7, 3.6 Hz, IH), 
7.71-7.48 (m, 3H), 8.85 (d, J = 6.3 Hz, 2H), 10.6 (br s, IH). . 
APCIMS m/z: [M-i-H]" 398. 
mM.- 203-210 °C. 
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N- [4- -5— (y^ h'y^ ]^^^:t\i°9>'-4~4J^:^/i^yi^=-/^) 

0) 

MMM 2 2 8 t UT. it^m l S e (D-f-tt? "9 J-'fl^-a-^^ 5 S S (100 mg, 0.340 ' 

mmol) t^hmf&ih^^S 9 0 (40.0 mg, 28%) ^#fCo 

iH NMR (DMSO-de, 6 ppm): 1.65-1.69 (m, 2H), 2.13-2.17 (m, 2H), 2.65-2.73 (m, 
4H), 2.73 (s, 3H), 3.04-3.20 (m, IH), 6.71 (dd, J = 1.7, 3.5 Hz, IH), 7.43 (d, J = 3.5 
Hz, IH), 7.92 (d, J = 1.7 Hz, IH), 9.29 (s, 2H). 
APCIMS m/z: [M-i-H]+ 415. 
mM.' 238-240 "C. 

immm 591] 

N— [4- (2-7y/V) - 5- (1 -:^-=3ry-7^ h7 t Kn^;^t°7 i^- 4 /l^;^ 

/v/K:=^/v) ^rywv- 2— r/i'] j^/w^^^-^tert-:;^^^/!^ (^fli'^i^ 5 9 i ) 

^tl-a-^l 5 8 7 (500 mg, 1.27 mmol) n a (13 mL) {31^^? m-i^- 

nnii^S^m (219 mg, 1.27 mmol) Sr*D;t-C. ^^.-C 3 ^Ffl^#Lf^o ^^5?^tr 

;i7n-^h^^^:7^~ (g^m^^/V-) -elt^i-^ :itKX'0. mt&^t^^ 5 9 l (359 ■ 
mg, 69%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.51 (s, 9H), 1.93-2.09 (m, 2H), 2.41-2.76 (m, 4H), 
3.08-3.30 (m, 3H), 6.56 (dd, J = 1.8, 3.3 Hz, IH), 7.56 (d, J = 1.8 Hz, IH), 7.60 (d, J 
= 3.3 Hz, IH). 
IMMm 5 9 2] 

2— T5:/-4- (2->'y/V) ^ry— /l^— 5 — ^7P= 1 -;e-=3f yy^ h^t K.n^ 
.4-^71^= <5r ('ft;-^^; 5 9 2 ) 
5 a a ^ m^tte: bT. ih^S^ 5 8 2 (Z)ft:b «9 (Cfb-^t) 591 (359 mg, 0.874 
mmol) -^^hmmt^^B 9 2 (234mg, 86%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 1.62-1.75 (m, 2H), 2.01-2.26 (m, 2H), 2.51-2.68 (m, 
2H), 2.85-3.24 (m, 3H), 6.64-6.67 (m, IH), 7.26-7.32 (m, IH), 7.84-7.89 (m, IH), 
8.02-8.04 (m, 2H). 

[^JfeM5 9 3] 

N- [4- (2-:7!J/k) --5- (1, 1 --:^;^^yT- t Kn^;^-t°^^^-4- 
^/V;i;/V4^'^7i^) ^ry— /V- 2 -^/i^] :p57/W-< ^ tert-y^/i^ ('fb'o-^ 5 9 3) 
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59 l t mUK LT. m-^ n nil^S^^ (STO rag, 5.04 mmol) ^ffiV>, 
^t^^5 8 7 (995 mg, 2.52 mmol) ^^b^^IB'fk'g'i^ 5 9 3 (242 mg, 22%) ^#f:io 
iH NMR (CDCI3, 8 ppm): 1.51 (s, 9H), 2.29-2.48 (m, 4H), 2.96-8.01 (m, 2H), 
3.15-3.28 (m, 3H), 6.56 (dd, J = 1.7, 3.5 Hz, IH), 7.55 (d, J = 1.7 Hz, IH), 7.63 (d, J 
= 3.5 Hz, IH). , . 

Lmmm 594] 

2-T^/-4 - (2-:7y/v) ^ry"— — f/p=i, i-i^:^^yT 

V- 4 -/r/^=-^ b ({^-^4^ 5 9 4 ) 

MMm 5 8 3^ mm\^ i^x. ^^^m 532 (Di^^t) d Kit^^^ 593 (242 mg, 0.557 

mmol) ■^^hUmih^ms 9 4 (167 mg, 90%) Sr#fCo 

iH NMR (DMSO-de, 5 ppm): 1.96-2.15 (m, 4H), 3.05-3.20 (m, 5H), 6.66 (dd, J = 1.8, 
3.5 Hz, IH), 7.33 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.8 Hz, IH). 

IMMm 5 9 5] 

N- [4- (2-:7IJ/k) -5— (1 -fc Kn:3f^i/- 2— :7::c^/Vrc^/W) ^T^— 
/V- 2 — f /V] ;*/W^ ^ tert- ^^/V (-fk-^^J 5 9 5) 

mMm9 9 tmm^l^X. M:^hy=^=^/l^-^i^^-:y^J^(Df^t>^\^ 1.03mol/L .r^-fb 
^:yi:^/U-^^:^^^y^M,(D THF mm (2.6O mL, 2.68 mmol) ^fflV^. 'fb^a-^l^ 9 8 (Di^ 
t> ^ (--fk-^^J 9 2 (194 mg, 0.660 mmol) -^^hUUit-^^ 5 9 5 (255 mg, 100%) 

m NMR (CDCI3, 5 ppm): 1.47 (s, 9H), 2.44-2.46 (m, IH), 2.92 (s, IH), 6.46 (dd, J = 
1.8, 3.3 Hz, IH), 6.60 (d, J = 3.3 Hz, IH), 7.01-7.40 (m, 7H), 8.95 (br s, IH). 
ESIMS m/z: [M-i-H]+ 387. 

immm 595] 

vmtert-:/^/V ('fB'B'^JS 9 6) 

umm 2 9 7 1 mm^ ut. ih^m 295 of^ts. 0 i<i^t^m 595 (255 mg, 0.66 

mmol) 7!)^ibmW.it^m5 9 6 (130 mg, 51 %) ^#fCo 

m NMR (CDCI3, 5 ppm): 1.54 (s, 9H), 4.13 (s, 2H), 6.53 (dd, J = 1.8, 3.3 Hz, IH), 
7.20-7.40 (m, 5H), 7.56 (d, J = 1.8 Hz, IH), 7.79 (d, J = 3.3 Hz, IH), 8.60 (brs, IH). 
ESIMS m/z: IM+H3+ 385. 

mmm5 9 7i 

2 -T ^/-4 - (2-:7y/I^) ^T)/— /V- 5 -^/V=^>'-i;?/lx=^ h ('fti'^i^ 
5 9 7) 

5 8 3 i IH^tCl VX^ it^S^ 5 8 2 C0'f-^:b 19 Kit-^m 5 9 6 (126 mg, 0.330 
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mmol) ■A>hm^ih^^5 9 7 (91.2 mg, 97 %) 

iH NMR (CDCI3, 8 ppm): 4.01 (s, 2H), 5.68 (br s, 2H), 6.53 (dd, J = 1.7 Hz, 3.6 Hz, 
IH), 7.18-7.35 (m, 5H), 7.55 (dd, J = 0.7, 1.8 Hz, IH), 7.68 (dd, J = 0.7 Hz, 3.6 Hz, 
IH). 

ESIMS m/z: [M+H]+ 285. 

immm 593] 

N— [4- (2-:7!J/l^> -5- [l-tKn^v--2— {2 — ?^ V ^^1^:7 :x.^;P) 
^^/l/] ^T^/— /V— 2 — f/V] :;57/W^5: ^^tert-:/^/V (-fb-^i^J 5 9 8 ) 

mMm9 9 tmm\^i^x. Mity^^^^-^^^^-^^^^(^i^t><o\z. o.25moyL mt 

(2-7« h iX) v^/W iXi^i^C>THF?§|^ (25.0 mL, 6.25 mmol) ^ffiV^, 
^t^m 9 8 (Dj^t> 9 f-^b-^i^ 9 2 (506 mg, 1.72 mmol) if)^ hmm^t^i^ 5 9 8 (716 
mg, 100%) ^#fc„ 

iH NMR (CDCI3, 5 ppm): 1.50 (s, 9H), 3.75 (s, 3H), 4.69 (s, 2H), 5.65 (brs, IH), 
6.46 (dd, J = 1.8, 3.5 Hz, IH), 6.70 (dd, J = 0.7 Hz, 1.8 Hz, IH), 6.75-7.00 (m, 2H), 
7.10-7.35 (m, 2H), 7.46 (dd, J = 0.7 Hz, 3.5 Hz, IH), 8.45 (br s, IH). 
ESIMS m/z: |M+H]+ 417. 

C^li^il 599] 

N- [4- i2-yV/l^) -5 - [2- (2-^ h^^>:7rn^/V) Tir^/l/] 
—/V- 2-^/1/] lymtext-zf^/v ('fb'^^iS 9 9) 

2 9 7 i br. {b-g-^ltl 2 9 6 ©ftt? «9 lUt-^^ 5 9 8 (716 mg, 1.72 

mmol) ;^^e5lllB{l::'a-^5 9 9 (218 mg, 31 %) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.54 (s, 9H), 3.77 (s, 3H), 4.13 (s, 2H), 6.50 (dd, J = 1.8, 
3.7 Hz, IH), 6.88 (dd, J = 1.1 Hz, 8.4 Hz, IH), 6.93 (ddd, J = 1.1 Hz, 7.3 Hz, 7.4 Hz, 
IH), 7.15 (dd, J = 1.6 Hz, 7.3 Hz, IH), 7.25 (ddd, J = 1.6 Hz, 7.4 Hz, 7.5 Hz, IH), 
7.54 (dd, J = 0.7 Hz, 1.8 Hz, IH), 7.79 (dd, J = 0.7 Hz, 3.7 Hz, IH), 8.58 (brs, IH). 
ESIMS m/z: [M-1-H3+ 415. 

lUMm 6 0 0] 
Yi^ {it-^me 0 0) 

mMm 5 8 3 1 nm^ ut. vc^-^m 532 (Dwt^ 9 Kit^m 599 (218 mg, 0.527 

•mmol) 7!)^hm^^t^^6 0 0 (162 mg, 98 %) ^#fCo 

m NMR (CDCI3, 8 ppm): 3.77 (s, 3H), 4.01 (s, 2H), 5.51 (brs, 2H), 6.49 (dd, J = 1.8, 
3.5 Hz, IH), 6.82-6.95 (m, 2H), 7.10-7.29 (m, 2H), 7.59 (dd, J = 0.7, 1.8 Hz, IH), 
7.75 (dd, J = 0.7, 3.5 Hz, IH). 
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ESIMS m/z: [M+H]+ 315. • 

immm e o i ] . 

N- [4- ( 5 5^/1^:7^ 2-^71-) -5- (4-t;°y>^/v) ^ry'— 

--f/v] t°y v^>^-4-;^/^/j^>f-5 K {ih^^6 0 i) 

^ffif^J 1 ^ mmi^ bT. ^b-^t) a V K^nm 2 7 -^#^^§^^^^1^ a a 

(46.1 mg, 0.179 mmol) ^^V^-S :i j; D ;^|B'fli'^#> 6 0 1 (31.1 mg, 48%) ^ 

iH NMR (DMSO-d6, 8 ppm): 2.23 (s, 3H), 6.21 (s, IH), 6.58 (s, IH), 7.51 (d, J = 6.0 
Hz, 2H), 8.03 (d, J = 6.0 Hz, 2H), 8.64 (d, J = 6.0 Hz, 2H), 8.84 (d, J = 6.0 Hz, 2H). 
ESIMS m/z: [M+H]+ 363. 

274-276 °C. ' ■ 

imMm 6 0 2] 

N- [4- (3-p«^/V:7^>'— -5- (4-t;°y v'/V) 9^X^-/^-2 

— t-y v^>'-4-;^;/^^J<=^i^5: k (.it^me o 2) 

^JfeM 1 t UT> 'fbl'g^^J a Oft:b «9 \^0^m 2 8 T'#e>tL6'fb^i^ a b 

(106 mg, 0.413 mmol) ^m^^^^^itKX^ ^fB^fb-a^^^ 6 0 2 (61.1 mg, 41%) ^ 

iH NMR (DMSO-de, 5 ppm): 1.99 (s, 3H), 6.50 (s, IH), 7.27 (dd, J = 1.6, 6.1 Hz, 
2H), .7.63 (s, IH), 8.02 (dd, J = 1.6, 6.1 Hz, 2H), 8.57 (dd, J = 1.6, 6.1 Hz, 2H), 8.84 
(dd, J = 1.6, 6,1 Hz, 2H). 
ESIMS m/z: [M+H]+ 363. 
M."^.: 254-257 °C. 
immm 6 0 3] 

N- [4- (3 -:73i^/^:7'7>'- 2 — f/V) -5 - ( 4 - t:° ,y v^/V) ^^T^— /V- 

2 — fc°y i;5>'-4-;^/V53^>i?-5 K ('fb-a-i^e o s) 

mmm 1 1 mmi^ lt. it^^i^ a coft^p «9 2 9 ■^#btL5'fb'a^i^ a c 

(22.5 mg, 0.070 mmol) S^fflV^S::i:(c:j;l9 ^IB^fb-a^fe 6 0 3 (14.5 mg, 49%) % 

iH NMR (CD3OD, 8 ppm): 6.70 (d, J = 1.5 Hz, IH), 7.07-7.14 (m, 5H), 7.29 (d, J = 
5.8 Hz, 2H), 7.61 (d, J = 1.5 Hz, IH), 7.89 (d, J = 5.8 Hz, 2H), 8.32-8.35 (m, 2H), 
8.65-8.72 (m, 2H). 
ESIMS m/z: [M.+& 425. 

iilj.^: 190-192 X:. 

mmm 6 o 4 ] 
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N- {5- ( 4 - fc:M; v^/l-) -4- [3- (4-t°yi^/V) :7^V-2— fyl-] 

(85.2 mg, 0. 110 mmol) V ^ § ^ <^ Je: J: 0 ^IfS-f 6 0 4 (9.90 mg, 21%) 

iH NMR (CD3OD, 5 ppm): ,6.92 (d, J = 2.0 Hz, IH), 7.17 (dd, J = 1.3, 4.8 Hz, 2H), 
7.33 (d, J = 4.8 Hz, 2H), 7.72 (d, J = 2.0 Hz, IH), 7.98 (dd, J = 1.3, 4.8 Hz, 2H), 
8.34-8.37 (m, 4H), 8.78 (d, J = 4.8 Hz, 2H). 
ESIMS m/z: [M+H]+ 426. 

l^Mm 6 0 5]' 
N- [4- -5- (4-fc°!;v?/^) ^Ty^V- 2 — f/V] \f])-J> 

- 4 % K {ih^m 6 0 5) 

(109 mg. 0.450 mmol) ^m^^^^t\Z.X^ mmit-^H^ 6 0 5 (155 mg, 99%) ^ 

iH NMR (DMSO-de, 5 ppm): 6.43 (dd, J = 0.8, 2.0 Hz, IH), 7.48 (dd, J = 1.6, 4.5 Hz, 
2H), 7.72 (dd, J = 1.5, 2.0 Hz, IH), 7.88 (dd, J = 0.8, 1.5 Hz, IH), 8.02 (dd, J = 1.6, 
4.4 Hz, 2H), 8.63 (dd, J = 1.6, 4.5 Hz, 2H), 8.83 (dd, J = 1.6, 4.4 Hz, 2H), 13.31 (br 
s, IH). 

ESIMS m/z: [M+H]+ 349. 
St"^: 251-254 °C. 
IMMm 6 0 6] 

N- [4 - (3-:7y/p) - 5- i\i°V 2-4 71^:^/1^^ 5^Ty^— 
— -^/v] :^7/w^5 :/^tert— (-fb-^^i 6 0 6 ) 

(508 mg, 1.47 mmol) \^^^:iti^^^ W^it-^i^ 6 0 6 (310 mg, 57%) ^# 

mmme o 7] 

2-T^7-4 - (3-:7iJ/V) ^ry— /V- 5 — f /V= 2 - fc:° y v^/l-=<5r h (>fb: 
-^i^ 6 0 7) 

^ife^J 18 6^ |hI=^}C UT. {fcl-a-tl 185 ©f^t? «9 (Jl-fb-a-^J 6 0 6 (331 mg, 0.892 
mmol) ^m\^^^^tKXV mm^h^m 6 0 7 (199 mg, 88%) ^#fCo 
iH NMR (CDCls, 6 ppm): 5.66 (br s, 2H), 7.07 (dd, J = 0.6, 1.8 Hz, IH), 7.44-7.46 
(m, IH), 7.45-7.51 (m, IH), 7.85-7.91 (m, IH), 8.16-8.22 (m, IH), 8.64-8.67 (m, IH), 
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8.72-8.73 (m, IH). 

LMMm 6 0 8] 

N- [4- (3-:7yyV) - 5- (\l°]}i^^^-2 — { ^U:tf 7^^:^:=^^^) ^T^^— 

— f/w] t°y v?>'-4-:;^7/p-7j^>f-5 K (ih^^eos) 

1 t bX. it^^ a <Df^t? V l^it^^ e O ? (87.4 mg, 0.322 mmol) ' 

^ffi V ^ § - i: j; 19 mt'i'it^^ 6 0 8 (96.8 mg, 80%) ^^fc^ 
iH NMR (DMSO-de, 5 ppm): 7.07-7.08 (m, IH), 1.10-1. IQ (m, IH), 1.18-1.19 (m, 
IH), 8.05 (d, J = 5.9 Hz, 2H), 8.07-8.17 (m, 2H), 8.66-8.70 (m, IH), 8.82-8.86 (m, 
3H), 13.4 (br s, IH). 
ESIMS m/z: IMH-Ka+ 377. 
MM.- 264-266 °C. 

immm e o 9 ] 

N- [4- -5 - (•T^ h7t 4 — f /^:^/V^':=^/V) 

i/— /i' 2 — f :^/w^ ^ tert- (-fti-a-i^ 6 0 9) 

18 5 t mM\^ UT^ t:°3 V :ym(DiXt> D (cit^ h 7 t Kn t"^:/- 4 
^'^^m^fflV^. it^mh.(DiX^^iZ.0^mS Z-Vmib^^ih-B-ma f (3.68 g, 10.7 
mmol) i 'O ^m^t-^^ 6 0 9 (2.66 g, 66%) ^#fc:o 

iH NMR (CDCI3, 8 ppm): 1.49 (s, 9H), 1.76-1.97 (m, 4H), 3.09 (tt, J = 4.0, 11.0 Hz, 
IH), 3.49 (ddd, J = 2.6, 11.4, 11.4 Hz, 2H), 4.06 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 
7.01 (dd, J = 0.7, 1.8 Hz, IH), 7.44 (dd, J = 1.5, 1.8 Hz, IH), 8.69 (dd, J = 0.7, 1.5 
Hz, IH), 9.24 (br s, IH). 
APCIMS m/z: [M-i-H]+ 379. 

mmm e i o ] 

2-T5/-4- (3-7y/V) 5^Ty'— /l^-S — f/V-^T^ h^t Knt:°7:/-4- 
^ ^ }s (^t:-^;^ 6 1 0 ) 

^Ji^Jl 8 6 ilH^fCb-C. -fb-^ifel 8 5 (Df^fc> !9 Wk-^i^ 6 0 9 (1.92 g, 5.07 
mmol) ^^VNS r ^ };i J: t) mmih^O^ 6 10 (1.41 g, 99%) tr^l^Co 
iH NMR (CDCI3, 8 ppm): 1.69-1.95 (m, 4H), 2.88 (tt, J = 3.9, 11.0 Hz, IH), 3.41 
(ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 4.02 (ddd, J = 2.4, 4.2, 11.6 Hz, 2H), 5.34 (br s, 
2H), 6.95 (dd, J = 0.7, 1.8 Hz, IH), 7.45 (dd, J = 1.6, 1.8 Hz, IH), 
8.52 (dd, J = 0.7, 1.6 Hz, IH). 
APCIMS m/z: [M+Hl+279. 

immm a 1 1 ] 

N- [4- (3-7y /V) -5 - }^^i=^i:°9>- 4-4/1^:^ ^1-^=-^^) 
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K'lt'B-l^ 6 10 (150 mg, 0.435 mmol) J; <9 ^^fffi'fb'a'^ 6 11 (98.6 mg, 66%) ^ 

m NMR (CDCI3, 5 ppm): 0.90-1.00 (m, 2H), 1.14-1.22 (m, 2H), 1.42-1.52 (m, IH), 
1.76-1.98 (m, 4H), 3.08 (tt, J = 4.4, 10.6 Hz, IH), 3.48 (ddd, J = 2.6, 11.4, 11.4 Hz, 
2H), 4.04 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 7.02 (dd, J = 0.7, 1.8 Hz, IH), 7.47 (dd, J 
= 1.5, 1.8 Hz, IH), 8.66 (dd, J = 0.7, 1.5 Hz, IH), 10.11 (br s, IH). 
APCIMS m/z: [M+H3+347. 
MM' 231-232 °C. 
[«^!l6 123 

2-^uv2-N- [4- (3-:7!J/V) -5 - (■T^'h^t Knfc:°^>'-4 — 

^rV-'}V-2-y{ ;V\ \f^)-J>l^-^--^?Vit^^^% K (^fb-^^^e 1 2) 

1 0 (100 mg, 0.359 mmol) X^mt^'it^^G 1 2 (110 mg, 73%) 

mitt vxmco 

m NMR (CDCI3, 5 ppm): 1.74-2.00 (m, 4H), 3.13 (tt, J = 4.2, 10.6 Hz, IH), 3.50 
(ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.04 (ddd, J = 2.8, 4.3, 11.4 Hz, 2H), 6.97 (dd, J = 
0.8, 1.8 Hz, IH), 7.43 (dd, J = 1.6, 1.8 Hz, IH), 7.51 (dd, J = 0.7, 8.4 Hz, IH), 8.21 
(dd, J = 2.5, 8.4 Hz, IH), 8.57 (dd, J = 0.8, 1.6 Hz, IH), 8.95 (dd, J = 0.7, 2.5 Hz, 
IH). 

APCIMS m/z: [ssciM-H]- 416, [37C1M-H]- 418. 
237-239 X:. 

mmm e 1 3 ] 

N— [4- (3—yVM —5— i'r.hy't: Kn t°^>'-4— ^/P;=&/l'/J^^c=^/V) 
/^-2-'f/V] -5-:^^/\^if])t^l^-3-:^/]^^^'^^]^^ ('ft^'^i^e 1 3) 

-a-i^ e 1 0 (59.8 mg, 0.215 mmol) J; t) ^fB^fb-^*^ 6 1 3 (46.5 mg, 53%) ^S^. 

mw-tx^xm^o 

m NMR (CDCls, 8 ppm): 1.79-2.01 (m, 4H), 2.48 (s, 3H), 3.15 (tt, J = 4.0, 10.6Hz, 
IH). 3.52 (ddd, J = 2.7, 11.4, 11.4 Hz, 2H), 4.06 (ddd, J = 2.7, 4.0, 11.4 Hz, 2H), 
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7.01 (dd, J = 0.7, 1.8 Hz, IH), 7.46 (dd, J = 1.6, 1.8 Hz, IH), 8.06-8.10 (m, IH), 8.66 
(dd, J = 0.7, 1.6 Hz, 1H),.8.71 (d, J = 2.2 Hz, IH), 9.01 (d, J = 2.2 Hz, IH). 
APCIMS m/z: [M+HI+ 398. 
244-246 °C. 
imMM 6 14]- 

N- [4- (3-:7yylx) —5 - (-7" t Ki=i t°^>'-4 --f 7^7}^:=^/^) 
V—;v~ 2-4/^1 -2—^ ^jv \f V i^iy- 5 - 5: K {it-^^ 6 14) 

(290 mg, 2.11 mmol) ^ffiV\ it^^l 8 6 (Di^io ^ \Z.it^^ 6 1 0 (96.0 mg, 
0.345 mmol) J: 9 M^^t^^ 6 14 (120 mg, 87%) ^#fCo 

m NMR (DMSO-de, 8 ppm): 1.56-1.78 (m, 4H), 2.58 (s, 3H), 3.16-3.24 (m, IH), 

3.36-3.44 (m, 2H), 3.88-3.92 (m, 2H), 7.05 (dd, J = 0.8, 1.5 Hz, IH), 7.47 (d, J = 8.3 

Hz, IH), 7.80 (dd, J = 1.0, 1.5 Hz, IH), 8.35 (dd, J = 2.4, 8.3 Hz, IH), 8.62 (dd, J = 

0.8, 1.0 Hz, IH), 9.14 (d. J = 2.4 Hz, IH), 13.30 (br s, IH). 

ESIMS m/z: [M-I-H1+ 398. 

MM.' 217-219 °C . 

imMif^i 6 15] 

N- [4- —5 - (t^ b^t: Kn t°^>'-4-'Y/V;^7/^/j^^^7V') 

y*— /v- -2-7^^/n;°y v^^-4-:^/^/}^>-y-5 K ({b-^^ie 1 5) 

^b-^i|^6 1 0 (100 mg, 0.359 mmol) ^ DMF (3 mL) KW-Ml^s 2-p<5^/W 
y^=i^ l^m^^^ (249 mg, 1.44 mmol) . EDC ^^-^ (558 mg, 2.91 mmol) . 1 
- t: Kn ^ V-O-y^ hVT y— /V— zKfn^ (463 mg, 3.02 mmol) *5 j;tJ« MJ ^^/V 
T^ly (0.400 mL, 2.87 mmol) ^M^X^ 80°CXm^W:WVf^o RJtW^^mTkm 

J 1 7K<Dm■^mmxn^^m't^ ^t\z.2:^, mmit-^m e i 5. (73.1 mg, 51%) 

iH NMR (CDCI3, 6 ppm): 1.76-2.01 (m, 4H), 2.71 (s, 3H), 3.15 (tt, J = 4.0, 10.6 Hz, 
IH), 3.52 (ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.02-4.12 (m, 2H), 7.02 (dd, J = 0.7, 1.8 
Hz, IH), 7.48 (dd, J = 1.6, 1.8 Hz, IH), 7.57-7.63 (m, IH), 7.67 (m, IH), 8.67, (dd, J 
= 0.7, 1.6 Hz, IH), 8.78 (d, J = 5.1 Hz, IH), 9.74 (br s, IH). 
APCIMS m/z: [M-H]- 396. 
MM- 202-204 °C. 
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C^W!i6 16] • 

[4- (S-'^y/P) -5 - (T Kn 4 --T /l/;^77P 

^T-y^w-^i^- 2 -^/v] t°y ^:;=:/-4-:^7/i/7}^'dri^5 K (-fb-a^^l^ 6 i 6 ) 

ih^^ 6 10 (100 mg, 0.359 mmol) ?r t° y v^^/ (3mL) 
4 y-=i^j 4 n y K (560 mg, 3.18 mmol) ^ScttJ^^DMAP (4.40 mg, 0.0360 
mmol) ^IJUX.. 80°C-VSm^m:WL-f^o RJtM^mf^T-V^mi^s #b;t^fcaS^ 

31 ^ 7 —/V i! Tko^l-a-^^-es^^i-a :LtKX.x>. ^iB-fl^^i^ 6 i a (54.5 mg, 

36%) ^e-feiaf*^ b-C#fCo 

iH NMR (CDCI3, 8 ppm): 1.79-2.01 (m, 4H), 3.14 (tt, J = 4.0, 10.8 Hz, IH), 3.53 
(ddd, J = 2.5, 11.6, 11.6 Hz, 2H), 4.07 (ddd, J = 2.5, 4.0. 11.6 Hz, 2H), 6.99 (dd, J = 
0.7, 1.8 Hz, IH), 7.47 (dd, J = 1.6, 1.8 Hz, IH), 7.70 (dd, J = 1.6, 5.1 Hz, IH), 7.82 
(dd, J = 0.7, 1.6 Hz, IH), 8.65 (dd, J = 0.6, 1.6 Hz, IH), 8.67 (dd, J = 0.6, 5.1 Hz, 
IH}, 9.73 (brs, IH). 

APCIMS m/z: [ssciM-H]- 416, [s^ClM-H]- 418. 

mM.- 202-204 °C. 

immm e i ? ] 

N- [4- (S-^y/U-) - 5- (t^ h^t: Kn t;°7^-4-'l'/V-;^/V/J<^/V) 
y^— /V- 2 --f ^V] -2-7^5^/Vt°y ^i?V-5-:5f7/l/;Jfdrf-^ K iit-^^Q 1 7) 

2 2 8 1 lt. it-^m i s e (Dixt> ^ Kit^m e i o (104 mg, 0.372 

mmol) ^ffl V ^ ^ r i (;i J; "9 mm^t^m 6 17 (42.6 mg, 29%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.80-2.00 (m, 4H), 2.86 (s, 3H), 3.14 (tt, J = 4.4, 10.5 Hz, 

IH), 3.52 (ddd, J = 2.8, 11.4, 11.4 Hz, 2H), 4.02-4.12 (m, 2H), 6.92 (dd, J = 0.7, 1.8 

Hz, IH), 7.41 (dd, J = 1.5, 1.8 Hz, IH), 8.56 (dd, J = 0.7, 1.5 Hz, IH), 9.15 (s, 2H), 

10.39 (br s, IH). 

ESIMS m/z: IM+HI+ 399. 

WiM- 225-227 X: 

mmm a i a ] 

N- [4- (S-^y/l^) - 5- (7^ t Kn t°7V-4— T/V;^/!'^'— /l^) 

y^— ;p-2-^/v] -2- (3-t°yv^/^) r^hT5:K Wb-a-i^ a 1 8 ) 

'fl^-a^i^ 6 10 (102 mg, 0.366 mmol) ^ DMF (3 mL) KmMl^. 3-\f]) i^/V 
W^m^m^ (635 mg, 3.66 mmol) , EDC iMM^ (702 mg, 3.66 mmol) . 1 - 1 Kn 
^-y^>^y^ h y r 7XfPf^ (561 mg, 3.66 mmol) *3 j;-a? h y J^^/l^T ^ 
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(0.510 mL, 3.66 mmol) ^iJPx.T. 80°C-e 10 L:^Co RJtsm^mum^7k 

U-^\^mrQW^^B-r^^h\c^^ ^ majb-a-^je i s (74.6 mg, 52%) ^e^isi#: 

iH NMR (CDCI3, 5 ppm): 1.75-1.94 (m, 4H), 3.08 (tt, J = 4.4, 10.5 Hz, IH), 3.48 
(ddd, J = 2.5, 11.4, 11.4 Hz, 2H), 3.82 (s, 2H), 4.04 (ddd, J = 2.5, 4.1, 11.4 Hz, 2H), 
6.92 (dd, J = 0.8, 1.8 Hz, IH), 7:36 (ddd, J = 0.7, 4.8, 7.7 Hz, IH), 7.47 (dd, J = 1.6, 
1.8 Hz, IH), 7.67-7.73 (m, IH), 8.55-8.67 (m, 3H), 9.41 (br s, IH). 
APCIMS m/z: [M+Hl+398. 
m^'- 195-197 °C. 
[^»J6 19] 

N— [4— -5- (x f7 t Knfc:°^V— 4— ^/V:*/V4?:=^/W) 

r/V] -3-^ hdriy^^-Xr^ K (it^me 1 9) 

\\t> D 6 10 (100 mg, 0.359 mmol) J; «9 tllB^li'^i^ 6 19 (90.0 mg, 61%) 

iH NMR (CDCI3, 5 ppm): 1.79-2.01 (m, 4H), 3.15 (tt, J = 4.6, 10.7 Hz, IH), 3.52 
(ddd, J = 2.6, 11.6, 11.6 Hz, 2H), 3.90 (s, 3H), 4.06 (ddd, J = 2.6, 3.9, 11.6 Hz, 2H), 
7.04 (dd, J = 0.7, 1.8 Hz, IH), 7.20 (ddd, J = 2.6, 2.6, 6.6 Hz, IH), 7.46-7.54 (m, 4H), 
8.68 (dd, J = 0.7, 1.5 Hz, IH), 9.52 (br s, IH). 
APCIMS m/z: [M-t-H]+ 413. 
MM- 194-196 °C. ■ 
[^Wll6 2 0] 

4-'7jU:tn-N- [4- (S-^U/V) -5- ('x b 7 t Knt'"7>'-4 — f/V;^ 
/V/}?::^/^) ^Ti/— /V- 2 — T/l-] -<>'XT 5 K Uh^m 6 2 0) 

n y K^>ffiv^. ocij? y —/}yt^<Dmi-^mmxm^^mir?> :itizi:^. ih^m I860 
^^t> "0 XZ-WL-^m 6 10 (100 mg, 0.359 mmol) J: «5 6 2 0 (68.3 mg, 47%) 

iH NMR (CDCI3, 8 ppm): 1.79-2.01 (m, 4H), 3.15 (tt, J = 4.4, 10.6 Hz, IH), 3.52 
(ddd, J = 2.6, 11.4, 11.4 Hz, 2H), 4.06 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 7.02 (dd, J = 
0.7, 1.8 Hz, IH), 7.20-7.30 (m, 2H), 7.46 (dd, J = 1.5, 1.8 Hz, IH), 7.96-8.04 (m. 



349 



wo 2005/063743 PCT/JP2004/019778 

2H), 8.67 (0.7, 1.5 Hz, IH), 9.63 (br s, IH). 
APCIMS m/z: [M+H]+401. 
Mt^.- 231-232 °C. 
imMm 6 2 1] 

N- [4- (3-7y/l/) -5 - (T Y=^r2\f=y:y~ 4---f 

2 — f/V] - 2 -^/V* y / T-fe b T ^ K ({b-^i^ 6 2 1) 
MMm 2 8 7 t b-C. -fb-^^l^ 286 <Di-tt^ 'O Kit-^m e 1 0 (204 mg, 0.745 

mmol) ^m\^^^:i t{C^<omniih^^ (68.4 mg, 23%) ^^tlo 
iH NMR (CDCI3, 5 ppm): 1.76-1.97 (m, 4H), 2.62-2.69 (m, 4H), 3.10 (tt, J = 4.2, 
10.8 Hz, IH), 3.31 (s, 2H), 3.49 (ddd, J = 2.8, 11.6, 11.6 Hz, 2H), 3.80-3.86 (m, 4H), 
4.04 (ddd, J = 2.4, 4.4, 11.6 Hz, 2H), 7.04 (dd, J = 0.7, 1.8 Hz, IH), 7.48 (dd, J = 1.5, 
1.8 Hz, IH), 8.64 (dd, J = 0.7, 1.5 Hz, IH), 10.35 (br s, IH). 
[»^J6 2 2] 

N— [5- (i/^n^V^/V:/^/!^:^^:^^/^) -4— i2-y])M ^T^/—;V—2 — i 

/v] \>^y"!7Vi:/n/^:y)jjv^^^%Y (^fb-a-i^a 2 2) 

'fb'8'#>4 5 2 (88.9 mg, 0.339 mmol) ^ THF (5 mL) Cl^^fL. 1/ xi-ztvi 
l^il jVi!^==.}Vir a y K (0.188 mL, 1.98 mmol) *3 j:tJ? h y 31 ^/VT ^ (0.279 mL, 
2.00 mmol) ^M^X^ 50°CT?^^lt#bfCo S^&l^f^llSfP^^TK^^ h y '^i^/X?^ 

n-^y^^y^— (-^^f-^- : im^^/l/=3 : 1) l?ftMi- S - ^ J- J; ^9 . ^WB'fli , 
-a-^) 6 2 2 (135 mg, 100%) ^Wm^i^^n h bT#fcio 

iH NMR (CDCI3, 6 ppm): 1.06-1.14 (m, 4H), 1.30-1.36 (m, 4H), 1.56-1.80 (m, 4H), 
1.87-1.96 (m, 4H), 2.08-2.18 (m, IH), 3.38-3.44 (m, 2H), 6.53 (dd, J = 1.7 Hz, 3.5 
Hz, IH), 7.50 (dd, J = 0.7 Hz, 3.5 Hz, IH), 7.55 (dd, J = 0.7 Hz, 1.7 Hz, IH). 
ESIMS m/z: [M-i-H]+ 331. 
ffi^: 87-88°C. 
[HJfeM 6 2 3] 

N-[5- i2—^Y^^yT^^;V) -4- (2— :7y/v) ^T^— /V— 2 -^/V] 
- N - ^ ^/V;^ fV/^ % tert- •f^;^ {WL^m 6 2 3) 

xai 

##^j8-e#e5tt6'fb'^tlh (2.00 g, 5.79 mmol) ^ DMF (29 mL) 

55%7K*'fl::^ h y •^i^ (278 mg, 6.37 mmol) ^APx.T. ^tfi-T? 30 ^P^^#U:feo 
SJ^:|S{;iH r>^tip<^/W (0.793 mL, 12.7 mmol) ^MTb. 1 B#^^#LfCo 
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:7^— (^df-^^- : g^^3i^/v=l : 1) irltS-t-^^ irf-J: "9 . N- [5-:7^n^ 
— 4— (2— :7i;/v) ^ry— /w— 2 --f /I/] -n-p^ :/^tert-7'^ 

/V (2.08 g, 100%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 1.57 (s, 9H), 3.54 (s, 3H), 6.48 (dd, J = 1.8, 3.5 Hz, IH), 
6.97 (dd, J = 0.7, 3.5 Hz, IH), 7.50 (dd, J = 0.7, 1.8 Hz, IH). 

X@l-e#fett5N- [5-7*n^-4- (2-7!J/^) ^Ty'— /V- 2 -^/H 
-N-p« :/Mtert-:7^^/V (1.41 g, 3.93 mmol) ^ THF (19 mL) \Z. 

-78°C. T/V=f^V^^fDT-e. 1.57moyLn->*'^/vy 9^^/A(Dn— 
(2.75 mL, 4.32 mmol) ^tVi^-Z. -78'C-e 1 5 ^ra^#bfc:o ^J^i^l^te: 2 - 
rchdrv'-N-p« b=3r:^-N-^=5=-/VTir hT^ K (1.74 g, 11.8 mmol) ^;!JPX.T> 

: @^^^^/V=l : 1) -I?;^ML.. ^lIB-fll-a-ilt/ 6 2 3 (550 mg, 38%) ^#fCo 
iH NMR (CDCI3, 8 ppm): 1.24 (t, J = 6.9 Hz, 3H), 1.59 (s, 9H), 3.58 (q, J = 6.9 Hz, 
2H), 3.61 (s, 3H), 4.46 (s, 2H), 6.52 (dd, J = 1.8, 3.5 Hz, IH), 7.55 (d, J = 1.8 Hz, 
IH), 7.59 (d, J = 3.5 Hz, IH). 

[«M6 2 4] 

^ b=¥v'7^9^/v=4- (2-:7!;/p) -2- (7«^/^T3:y) ^t^— /i^- 5 --T/v 
=<5r {ih^s^e 2 4) 

it-^^G 2 3 (550 mg, 1.50 mmol) MJ -7jV^nmW. (2 mL) \Z.mM\^. 1 ^ 

^^7-7^— (f^m^^/i^) r-ffi^-r § :i ^ te: J; «9 . «E{t:^«^ 6 24 (344 mg, 86%) 

iR NMR (CDCI3, 5 ppm): 1.24 (t, J = 6.9 Hz, 3H), 3.00 (d, J = 4.3 Hz, 3H), 3.57 (q, 
J= 6.9 Hz, 2H), 4.45 (s, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 6.72-6.74 (m, IH), 7.54 
(d, J = 1.8 Hz, IH), 7.69 (d, J = 3.5 Hz, IH). 

imMm 6 2 5] 

2- (-^vi^/i/Ts: y) -4- (2-7y/i^) ^ry'— /i— s — i'7v=x t 
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i^- 4 --r/V=^ b >- (-fb-^^ 6 2-5 ) 

j;i9N — ^^v'/lz-N- [4- (2-:7y/i/) -5- (t^ h ^ t Kn t"^ 4 ---T 
2 4 ^IHiilteibT. -ftl-a-^e 2 3(D<-^^i9 };i#btbfcN-^>'>5/V'-N- [4- (2 

— ■yV/i^) -5 - (T^b^t Knt°9:/— 4 — i ^r^— /v-2-^ 
71^] ;^;/w-^ ^ i^m tert- y^'^/V' J; t) ^faVb-^^ 6 2 5 Sr#fCo 

iH NMR (CDCls, 8 ppm): 1.65-1.90 (m, 4H), 2.98 (tt, J = 3,8, 10.9 Hz, IH), 3.38 
(ddd, J = 2.4, 10.9, 10.9 Hz, 2H), 4.00 (ddd, J = 2.4, 4.8, 10.9 Hz, 2H), 4.50 (d, J = 
4.4 Hz, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.33-7.41 (m, 5H), 7.49 (dd, J = 0.8, 1.8 
Hz, IH), 7.52 (dd, J = 0.8, 3.5 Hz, IH). 

imMm 6 2 6] 

4- (2-7y/W) -2- (^5^/VT^/) ^ry— /V-5'1'/V=7^ h7t Kn 
^_ 4 _^ ^V=^ b ({tS-^i^ 6 2 6 ) 

mMWQ 2 3 ilH^tcLT. 2-^ h=^->-N-7f b^iX-N-p« ^/VT-fe bT^ 
K(Z)f^t>i9 fslN-T^ b=3ri/-N-7<^/^'7^ h^t: Kn t"^ ^- 4 — :*/^7j^^^f- 5: K 
^fflv^. #^^^8-e#e>tt5{I::-^i|^h J; '9N- [4- (2-:7y/V) -5- (-T^b^ 
t Knt°^^-4 — t'/^;^7/V/K=^/^) =5^X^-/1/- 2 —-f/V] — N-t^ ^/V^/W-^ 5 

tert-:7^5^/V^#fci. 6 2 4 ^ LT. {b-a-^/ 6 2 3 (Df-^^ «9 

ttfcN- [4- (2-:7U/V) -5- b^t Kn t°9^-4--l'/l/;^7/V:^'^/P) 
^Ty-7V- 2--r/V] - N-^ 9^/^:^/W-^5 vmtert-^^^/l^j: ^9 =^|E'fb^J^ 6 2 
6^#fCo 

iH NMR (CDCI3, 8 ppm): 1.65-1.90 (m, 4H), 2.95-3.10 (m, IH), 3.11-3.20 (m, 3H), 
3.38 (ddd, J = 2.4, 10.9, 10.9 Hz, 2H), 4.00 (ddd, J = 2.4, 4.8, 10.9 Hz, 2H), 4.50 (d, 
J = 4.4 Hz, 2H), 6.53 (dd, J = 1.8, 3.5 Hz, IH), 7.49 (dd, J = 0.8, 1.8 Hz, IH), 7.52 
(dd, J = 0.8, 3.5 Hz, IH). 

mmme 27] 

2 - (tert- ^^^^/I'T %y) -4- (2-:7!J/P) ^T^— /l^- 5 -'</V=X Vv^ 
6 2 3 mm^ UT> a "^-rbp^ ^/KD'f-t:b t^: 2 - a — K- 2 - 
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'^^'hn^ib'^mhX^N- (tert-^'^yv) -N- [4- (2-:7y/W) -5- {T 
Kd i^- 4 — ^7V:;i7 7V7j^'r:^/l/) ^Ty'—zl— 2 — ^/l/] ;^7yW^ ^ tert 
-::/^/l^^#/Co ^JfeffiJ 6 2 4 i mmi^ LT. {^^#1 6 2 3 ^ f^l^^nfcN- 

(tert— :7'^/V) -N- [4- (2-^y/V) —5- h ^ t Kn t;°^ 4 
/v:;^7/v;K=^/^) /v- 2 — fy^] :;i7yw^ ^ text-y'^yy^ 'O UW^'ft-^-'^ 6 

2 7 ^#7^c. 

iH NMR (CDCI3, 6 ppm): 1.49 (s, 9H), 1.72-1.96 (m, 4H), 3.05 (tt, J = 3.8, 11.1 Hz, 
IH), 3.41 (ddd, J = 2.3, 11.1, 11.1 Hz, 2H), 4.02 (ddd, J = 2.3, 4.0, 11.1 Hz, 2H), 
5.84 (br s, IH), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.48 (d, J = 3.5 Hz, IH), 7.54 (d, 
J = 1.8 Hz, IH). 

mmm 6 2 8] 

4- -2- (2, 2, 4, 4-Th9?^'f-/l^y^/l-T^y) ^Ty'— 

/V— 5 —-(JU=T h ^ t Kn 4 --r /V=<^ b ('fb-^ife 6 2 8) 

^>^v>, ^^^ils-e^tfettS-fb-^iltih J:«9N- [4- (2-:7y/i/) -5- (^h^ 

tKnt;"^^/— 4 — < ^/—JV- 2 -4 f^l -N- (2, 2, 4, 
4 -y" h ^ ;^ 5^/^:7'^/l/T ^5 J ) ^ tert-:7'^/V^#fCo ^JfeM 6 2 4 t 

IHI^fiibT. -ft^-g^^je 2 so-f-t^^i^jcmfetLfcN- [4- (2-:7y7i/) -5- (7" 
b^t Knt°^^-4--r/k;^/V^^^/^) ^ry— 71^- 2 --T/V] -N- (2, 2, 
4 , 4 -7^ h ^ ^ ^/V7'^/^r 5: y ) 5: l^m tert-:^'^/^ J: t9 ^tB'fb'g'i^ 6 2 

8 Sr#fc. 

iH NMR (CDCla, 8 ppm): 1.03 (s, 9H), 1.50 (s, 6H), 1.71-1.80 (m, 4H), 1.80 (s, 2H), 
3.05 (tt, J = 3.9, 11.2 Hz, IH), 3.40 ddd, J = 1.6, 11.6, 11.6 Hz, 2H), 3.95-4.10 (m, 
2H), 5.87 'br s, IH), 6.55 (dd, J = 1.8, 3.5 Hz, IH), 7.45 (d, J = 3.5 Hz, IH), 7.54 (d, 
J = 1.8 Hz, IH). 

\.mMm 6 2 9] 

N- [4- (2-7y/V) -5- (4-t Knd{-v^-l-y^/Hf^y i;?^-4 — f 

/w). '^^-ry— /v-2— r/1^] ^^^xt^: k i^t^^e 2 9) 

MMm 9 2t UT.DMF <Dj^t> 19 {31 1 - y ^/V- 4 - y (1.39 mL, 

113 mmol) SrffiV^, 'fb'^i^ h 0'f-^:b <9 \Z.^^m 1 4 <7)Xm 1 T#p3ttfcN- [ 5 - 
^^tt - 4 - ( 2 - :7 y /V) /V- 2 --r /V]^:/Xr 5; K (1.13 g, 3.23 mmol) 

J; K) mmh-^%i 6 2 9 (48.5 mg, 4%) ^#fCo 
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iH NMR (CDCI3, 5 ppm): 2.03-2.39 (m, 4H), 2.37 (s, 3H), 2.59-2.67 (m, 2H), 
2.70-2.83 (m, 2H), 6.44 (dd, J = 1.9, 3.5 Hz, IH), 6.75 (dd, J = 0.5, 3.5 Hz, IH), - 
7.41-7.50 (m, 2H), 7.45 (dd, J = 0.5, 1.9 Hz, IH), 7.52-7.60 (m, IH), 7.84-7.91 (m, 
2H). 

imMM 6 3 0] 

6 3 0) 

1 , 3 - ( 2 - t° y i>/P) -fu/-^l^- 1 , 2,-^y:^:y (1.17 g, 5.15 mmol) ^ 
(20 mL) (856 mg, 5.35 mmol) ^M^X. 80°C-e 1 H#K^# 

]):^^/UT^>' (0.750 mL, 5.38 mmol) :iSXU^:^mm (416 mg, 5.47 mmol) ^ 

;V^=7J^^rx-^y^'7y^— (iJ^nn/jN/V-A ; /k=9 : 1) XWiM^^^h 

J; «9 . ^iB'ffcl'^i^ 6 3 0 (739 mg, 51%) ?r#fc:o 
iR NMR (DMSO-de, 5 ppm): 7.09-7.27 (m, 2H), 7.32-7.37 (m, IH), 7.58 (d, J = 0.9, 
7.8 Hz, IH), 7.70-7.75 (m, 2H), 7.80-7.88 (m, IH), 8.01 (br s, 2H), 8.15 (d, J = 4.8 
Hz, IH). 

\Mmn 6 3 1] 

N- [4- (2-t:°yv^/V) -5 - (t:° y v?^^- 2 — ^/V;^/^/K^/^) ^Ty^—fV— 
2-^/1-] t°y v?^-4-;^/l//3^>f-5 K (ih-^!>^6 3 1) 

MMin 1 t U-C. it-^m a (OiXt^ 9 iUt-B-^ e 3 0 (739 mg, 2.62 mmol) 

Srffi V ^ S i ^ J; 19 tllB'fb'^i^ 6 3 1 (680 mg, 67%) 

iH NMR (DMSO-de, 8 ppm): 7.19-7.24 (m, IH), 7.45-7.50 (m, IH), 7.82-7.85 (m, 
2H), 7.96-7.98 (m, 2H), 8.05 (d, J = 6.0 Hz, 2H), 8.12 (d, J = 4.6 Hz, IH), 8.32 (d, J 
= 4.6 Hz, IH), 8.85 (d, J = 6.0 Hz, 2H), 13.5 (br s, IH). 
ESIMS m/z: {M+lH* 388. 
MU- 232-234 X:. 

mmme s 21 

;*/w^5: :xMtert-:/^/v (>ft:'g'i^6 3 2) 

X^l 

0^m7 tmMi^l^X. 2 -Tir^/l/:7^^(Df-t^'9 (cir-fe h y'^i/ (3.18 g, 
26.5 mmol) ^m^^^^tl^^ ^ 2 -T ^ y - 5 -y^x^^- 4 -y ^^/V'f-T 
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(3.56 g, 53%) > 
iH NMR (CDCla, 5 ppm): 5.03 (br s, 2H), 7.31-7.44 (m, 3H), 7.84 (dd, J = 1.6, 8.4 
Hz, 2H). 

y — 5 — 4 — :7 3i:=^/V^Ty'— (691 mg, 2.71 mmol) tKX 

<9N— 15— yti^— 4—^ ^^/l^'^Ty-'/]^— 2—4^^1 ;^7/W-^^ ^-^tert— -y"^ 
/V (499mg, 52%) ^^%fc„ 

m NMR (DMSO-de, 8 ppm): 1.50 (s, 9H), 7.37-7.50 (m, 3H), 7.83 (d, J = 6.7 Hz, 
2H). 

an 3 

^ — 4 — :7 =^/V^T 2 —'1' /V] ;^7/W^ 5: tert-:/9^/V (499 mg, 1.41 

mmol) 6 3 2 (355 mg, 66%) ^#fcio 

iH NMR (CDCls, 8 ppm): 1.55 (s, 9H), 7.35-7.46 (m, 4H), 7.55-7.59 (m, 2H), 
7.76-7.86 (m, IH), 8.00-8.06 (m, IH), 8.31 (br s, IH), 8.63-8.67 (m, IH). 

6 3 3] 

2-T^/-A--7:^:=^?V=f-TV^—JiV-^-4jV=2-\f^) v^/l^=^ h (-fb-^^ 6 
3 3) 

UW\ 1 8 6 i: mitie: LT. \\:.-^m 18 5 O'f-^t? 19 l^'it-^m 6 3 2 (355 mg, 0.931 
mmol) ^ffiV^^r^(c:J;l9 ^fB^fb-^^) 6 3 3 (256 mg, 98%) ^#:/Co 
iH NMR (DMSO-de, 6 ppm): 7.28-7.21 (m, 3H), 7.40 (d, J = 7.4 Hz, 2H), 7.47 (dd, J 
= 7.0, 7.7 Hz, IH), 7.79 (d, J = 7.7 Hz, IH), 7.89 (dd, J = 7.0, 7.7 Hz, IH), 8.03 (br s, 
2H), 8.45 (d, J = 7.0 Hz, IH). 

ensile 3 4] 

N - [ 4 - :7 ^ 5 - ( tr y v?^'- 2 — r /v;^/!^^'^/!-) 2-4/i^l 
\f y e^:/- 4 -iyjv-m-^^ ^ k , {.\Y.-^m 6 3 4) 
umm 18 7^ wmc ut. \\:.-^m i s a (D^t> \z.p^m ess (256 mg, 0.911 

mmol) ^ffi V ^ ^ r ir (c: J; >9 ^tllB^fb-^^I 6 3 4 (247 mg, 70%) ^#fc:o 

iH NMR (DMSO-de, 8 ppm): 7.35-7.38 (m, 3H), 7.54-7.57 (m, 2H), 7.61-7.66 (m, 

IH), 8.00-8.03 (m. 2H), 8.04 (dd, J = 1.3, 4.6 Hz, 2H), 8.67 (d, J = 4.8 Hz, IH), 8.84 

(dd, J = 1.3, 4.6 Hz, 2H), 13.39 (br s, IH). 

ESIMS m/z: [M+H]+ 387. 

WiM:- 231-235 °C 
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J -4- {2-y^)/V) -5- ( 4 - t:° y v'/V) ^T^—JV (-fli^il^ a ) 

W003/35639{ClB<4(7)::^fe(^ti§oT#e3tl.§ 1 - (2'-:7y/v) -2 - (4-t°y 
i;?/!/) ^^^5^/^ (4.15 g, 22.2 mmol) (22 mL) (^f^^fL. (3.54 g, 22.2 

mmol) mW^X. SO°C-T:imf^m.W\^f^o ^i^?IS^7jC7K-C?^*P Lfcfts 

2 - (4 - t° y / :/:i:'fl27>:*^:^ (7.59 g, 99%) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 6.58 (dd, J = 1.7, 3.7 Hz, IH), 7.01(1H, s), 7.91 (dd, J 
= 0.8, 3.7 Hz, IH), 8.19 (dd, J = 0.8, 1.7 Hz, IH), 8.21 (d, J = 5.6 Hz, 2H), 8.97 (d, J 
= 5.6 Hz, 2H). 

2 1 - ( 2 - :7 y /V) — 2 - ( 4 - tf y i^/1^) y >'^^t:^mmm7.59 

g, 21.9 mmol) 7 — (110 mL) (illi® b y ^^^^/VT 5: V (3.35 mL, 24.1 

mmol) ^M^X. mm.X30^mm:W\^t:io RJtM^m^'f':^^:^ (1.83 g, 24.1 mmol) 

^^SSr^>y ;^7^Vl^;^^>A^ n-^ n : 7« iJ'/— /^=10 : 1) 

xmrn-r^^tK^^, mm^t-^ma (5.10 g, 96%) ^mm-^w^Bti^xmco 

m NMR (DMSO-de, 6 ppm): 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.63 (dd, J = 0.7, 3.3 Hz, 
IH), 7.34 (dd, J = 1.7, 6.3 Hz, 2B), 7 A3 (br s, 2H), 7.60 (dd, J = 0.7, 1.7 Hz, IH), 
.8.50 (dd, J = 1.7, 6.3 Hz, 2H). 

mnm2i ■ 

2-T5:y-4- i2--y])M -5- (2-t°yv?7v) ^T>^— i^h^mh) 

1 i m^lC UT. 1- (2-:7y/P) -2- (4-t''yv?/V) vcO-f^ 
t>J9tc:i- (2-:7y/V) -2- (2-t°yi^/V) (936 mg, 5.00 mmol) 

XV)mmt'^^h (155 mg, 13%, 2 Xa) ^#/Co 

iH NMR (DMSO-de, 5 ppm): 6.56 (dd, J = 1.8, 3.3 Hz, IH), 6.62 (dd, J = 0.7, 3.3 Hz, 
IH), 7.26 (dd, J = 1.7, 4.4 Hz, 2H), 7.44 (br s, 2H), 7.60 (dd, J = 0.7, 1.8 Hz, IH), 
8.50 (dd, J = 1.7, 4.4 Hz, 2H). 

2-T^y-4- (2-:7y-7i.) - s-^^-^x.^j-y^—zi^ iih-^mc) 

^^mitmm^\^Xs i- (2-:7y/v) -2- (4-t°yv?/v) ^^^/^(Df^ 
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t?«9}-l - (2--7y/V) -2 --y^=:^}Vau^ J (2.75 g, 14.8 mmol) J; K) 
it^^c (1.47 g, 41%, 2 XS) ^#fCo 

iH NMR (DMSO-de, 5 ppm): 6.43-6.47 (m, 2H), 7.14 (br s, 2H), 7.28-7.35 (m, 5H), 
7.49 (d, J = 1.7 Hz, IH). 

[##f^!j4] 

2 - T 5 y - 5 — <^^>?/v- 4 - ( 2 - :7 y /I/) 7V:i:'fk7X*^:^ ({b-^^ d ) 

##Mi cox^i i:P«(;iUT. 1- (2-:7y/v) - 2- (4-t°y^;>/v) 

y ly(Di\t^^\^l— -"A-y :r.=-;Vztn/^^ ly (1.19 g, 5.94 mmol) 

^fflV^, 2-:/n^-l- (2-:7y/V) -3-:73i:=^/l-:7'o (1.66 g, 5.94 
mmol) ^#fCo #fetbfc:'fb'g'i^&T-fe her: b y /V (15 mL) (CI^fFb. ^^T^^ (0.4,9 
g, 6.44 mmol) ^]tlP;tT. ^JPfi3m?5fET-eiB#^^#LfCo ^'^^^•MM.^-^m^\.. 
WtiSbfciia#:€r^S;5li-§^i:{^<J:«9. ^lE'fb'^^d (1.21 g, 60%) ^#fc„ 
iH NMR (DMSO-de, 5 ppm): 4.25 (s, 2H), 6.70 (dd. J = 1.7, 3.3 Hz, IH), 6.91 (dd, J 
= 3.3 Hz, IH), 7.27-7.35 (m, 5H), 7.90 (d, J = 1.7 Hz, IH), 9.05 (br s, 2H). 
5 ] 

2— T^y — 5 — (:3^b =3r v';^/V7}^^:=^/V) - 4 - ( 2 - 7 y /V) f'TV^)V%\\:,ii^M 

mm. (^k^ii^e) 

##M4 ^IHiliib-C, 1- (2-7y/V) -2- (4-t°yv^/V) 

«9 (c: 7 a ^ /Vg^^oz^yV (2.73 g, 15 mmol) J; ^ . tlfS'fti'a*^ e (2.91 g, 61%) 

m NMR (DMSO-d6, 5 ppm): 1.25 (t, J = 7.2 Hz, 3H), 4.19 (q, J = 7.2 Hz, 2H), 6.63 
(dd, J = 1.7, 3.5 Hz, IH), 7.50 (dd, J = 0.7, 3.5 Hz, IH), 7.67 (br s, 2H), 7.79 (dd, J = 
0.7, 1.7 Hz, IH). 

2-T^y-4- (2-:7y/l') - 5^^^7V^Ti/— /V {\\L-^mi) 
##^J1 ilH^JclbT. 1- (2-:7y/V) -2- (4-t°yv^/V) :r.^j:y(D\\ 
- {2. - -y ^) ;V) -Zfxx /< J (500 mg, 4.03 mmol) J; !9 . ^IB^tl-a^i^ f (245 
mg, 34%) ^#/Co 

m NMR (CDCls, 5 ppm): 2.48 (s, 3H), 4.82 (br s, 2H), 6.45 (dd, J = 1.8, 3.3 Hz, IH), 
6.53 (dd, J = 0.7, 3.3 Hz, IH), 7.43 (dd, J = 0.7, 1.8 Hz, IH) 

2-T-fe^/V:7^^ (5.1 g,46.0 mmol) ^ v?^ n n p< ^ (50 mL) t ^ J — 
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/l^ (50 mL) (Om^BMi^^Ml^. y'h^ (n--7'9^/^) T>'^^t> a |. y 5 K 
(22.3 g, 46.0 mmol) ^Mx.X^ ^UXn^mMW l^t'o RJt^W^UJ^TXiM^l^. 

h-hy/lx (60 mL) i^mM^. (3.5 g, 46.0 mmol) ^M^X. m^XSO 

mm^^^^-i^^j-^xMMi^fc^^. mm^m)±Tx^^\^tio nhnr^mm^^yv:^^ 

2-r5:y-4- (2-:7y/v) ^r^y— (1.53 g, 20%) ^#fco 

iH NMR (CDCI3, 8 ppm): 5.17 (br s, 2H), 6.43 (dd, J = 2.0, 3.3 Hz, IH), 6.61 (d, J = 
3.3 Hz, IH), 6.69 (s, IH), 7.49 (d, J = 2.0 Hz, IH). 

Xmi ■X?#e>:i^;^c2-T^ 7-4- (2-:7y/V) f^r^— (330 mg, 1.99 
mmol) ^^^'^ICt/J^/^A (4mL) N — 5; K (360 mg, 2.02 

mmol) ^APx.T. ^t^-ei^r^^^bfc. S^&^^tCjJc^^JO^T. S^^rc^/ix-ettttJ 

bfco ^mm-^m\i-^m.ii^xm-i^\^. %.7YMmr^f^-'yfj-^x^'m\^fzM.. mm^m 

)±TX^^ir^:z.tl^XK). mn&it-^^s (438mg, 90%) ^#fCo 

iH NMR (CDCI3, 5 ppm): 5.08 (br s, 2H), 6.48 (dd, J = 2.0, 3.3 Hz, IH), 6.96 (d, J = 

3.3 Hz, IH), 7.48 (d, J = 2.0 Hz, IH). 

C#%M8] 

N- [5-:7'i3^-4- (2-:7y/v) ^ry^— /v- 2 -^/i^] ;^/w^5; ^^^tert— 

m^Wi\7Xm'htL^ih^^g. (12.0g, 49.0 mmol). Z:;^m-i^-tert-::^'^yv (21.3 
g, 97.9 mmol) . h V =^^fVT % (17.1 mL, 122 mmol) *3 j:tJ«N, N- v?p« 
T ^ y fc:° y v?^' (0.60 g, 4.91 mmol) ^DMI (200 mL) \ZMM b> '^m.Xm:'^W^ 

ti^jViJ'y 2>.i7xi--rV^y'7 A-- (-^'^i^^- : i^m^^/V'=5 : 1) X^Mi-t^^h 
(-J;!?. ^IS'fb'^^rh (14.2 g, 84%) ^#fcio 

iH NMR (DMSO-de, 8 ppm): 1.49 (s, 9H), 6.64 (dd, J = 2.0, 3.3 Hz, IH), 6.91 (dd, J 
= 0.7, 3.3 Hz, IH), 7.80 (dd, J = 0.7, 2.0 Hz, IH). 

9 ] 

2 -r ^ y - 5 -7^0^-4- (5-7'n^-2-:7y/i-) ^rv—;v ('fb-^f^i) 
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^^m? X-mhtl^^h^^ S (500 mg, 2.04 mmol) ^DMF (10 mL) (C^lifb. 
N-y^x:t^=tys^,^^ ^ K (363 mg, 2.04 mmol) ^M:^X. mU.Xl^^mW:W\^tio 

:^7'^A^n^ f^'^:7^— (--=3ri^>'■: g^^:3i^/V=4: i) X^Wt^ ^ tl^i^V . 
mm^t^^ j (379 mg, 57%) 

iH NMR (CDCls, 5 ppm): 5.16 (br s, 2H), 6.44 (d, J = 3.3 Hz, IH), 6.91 (d, J = 3.3 

Hz, IH) 

N— [5-:7^n^-4- (2— :7y7i^) ^xy— — f/v] fc:°y v?:^-4-:5&/v 

mmm i ^ ut. {b^^^ a Kmnm ? T*#btb6>fb^i^ g (332 mg, 

1.36 mmol) ^mv^, ^^iB-fb-a-^^ k ' (382 mg, 81%) ^#fCo 

iR NMR (DMSO-de, 8 ppm): 6.68 (dd, J = 1.8, 3.5 Hz, IH), 7.01 (d, J = 3.5 Hz, IH), 
7.85 (d, J = 1.8 Hz, IH), 8.01 (d, J = 4.8 Hz, 2H), 8.82 (d, J = 4.8 Hz, 2H), 13.48 (br 
s, IH). 

ESIMS m/z: psBrM-H]" 348, piBrM-H]" 350. 

1 1 ] 

US6,509,361 Jc:|B«(Z);^ife{3:t^oT#fetL5 2-y< b=3rW y^=I^^/Mp«^/^ 
(6.35 g, 38.0 mmol) /V (39 mL) t7k (13 mL) (DU-B-'MMi^MMV. 
7Km\:,V^^J>^—7K^nm (7.97 g, 190 mmol) ^l3Ux.X. ^UX 2 m^mWl^tc^ 

t^y— yv^^ffT-e-^*b. ^^'htifcjkmm^ 4moyhmM^Mx.X^ pH ^ 3 i^m 
m Ufc. Ufc@#:^«^i-6 r .i! {e: J: (9 . ^fEib^i^ k (4.72 g, 81%) & S-fe 

iH NMR (DMSO-de, 8 ppm): 3.90 (s, 3H), 7.19 (d, J = 1.3 Hz, IH), 7.39 (dd, J = 5.3, 
1.9 Hz, IH), 8.dd (d, J = 5.3 Hz, IH). 
APCIMS m/z: [M+HI+ 154. 
[##^J12] 

2- (4-y h^-y-^l^i^^l-:^^-^) ^ y=:.=t^-^m iih^il^l) 

55%7kmit-f' h V ^ J>> (2.49 g, 0.0570 mmol) ^ DMF (19 mL) M^L. tK?^ 
Ts 4-y h^afi^^^/S^/VT/Va— /V (7.12 mL, 0.057 mmol) ^Mk.X. ^^.X 1 
^^r^mWVfco R}tM^m^-2-^x:t y-=t^iy^ (3.00 g, 0.0190 mmol) ^ 
;!3P^T. 80°C-T?2B#PBlii#LfCo SJ^^Ii^^lSfn^i^yX (60 mL) ^tK (60 mL) O 



359 



wo 2005/063743 PCT/JP2004/019778 

mmi^f-mi^^mm-r^^tK^'o. mmit^mi (5.26 g, ^mm) ^B^mi^t 

iH NMR (DMSO-de, 8 ppm): 3.75 (s, 3H), 5.31 (s, 2H), 6.94 (d, J = 8.1 Hz, 2H), 
7.21 (s, IH), 7.39 (d, J = 5.4 Hz, IH), 7.40 (d, J = 8.1 Hz, 2H), 8.34 (d, J = 5.4 Hz, 
IH). 

APCIMS m/z: [M+H]+ 260. 

mmnsi - ■ 

2-T^/-4- (2-:7y/V') -5- (2 -^^/Hf y v?>'-4 — { JU) ^T^/— 
XSl 

3, 4 -v?p«^/Vt:°y (2.25 mL, 20.0 mmol) ^i:.xy^y^:y-1—1o;vmi^ 

^rc^/V (5.02 mL, 40.0 mmol) ^ THF (20 mL) \ZM^\^. O^CC l.Omol/L U ^ 
!>A^^1h^5=:/Vi;?iX^vi'KC>THF^ (40.0 mL, 40.0 mmol) ^MTb, 'MM.-^ 

;vij'7J>^^n'^Vir=7y-(— (^^f->- : R^^9^/v=l : 2) ^ Jci j; 

1- (2-:7]J/W) - 2- (3 -p<^/H::°y v?>'-4— T/l^) :i^/5ry>' (3.34 g, 
16.6 mmol) ^#fCo 

iH NMR (CDCI3, 5 ppm): 2.32 (s, 3H), 4.18 (s, 2H), 6.58 (dd, J = 1.8, 3.6 Hz, IH), 
7.11 (d, J = 5.0 Hz, IH), 7.26 (dd, J = 0.7, 3.6 Hz, IH), 7.62 (dd, J = 0.7, 1.8 Hz, IH), 
8.38 (d, J = 5.0 Hz, IH), 8.41 (s, IH). 
APCIMS m/z: IM+HI+ 260. 

m^nm\hnmc\^x. i- (2-:7y/v) -2- (4-t''y:^/w ^^j^yvo^t 

9 \Z.-XM 1 T?#fettfc l-(2-7y/V)-2-(3 ^/Vfc- y v?y- 4 — f/W) 
^^y^- (1.61 g, 8.00 mmol) ^fflV^S r. ^ (C J: 19 ^iB^k-^i^m (1.67 g, 81%) ^ 

iH NMR (DMSO-de, 6 ppm): 2.05 (s, 3H), 6.39 (dd, J = 0.8, 3.5 Hz, IH), 6.45 (dd, J 
= 1.7, 3.5 Hz, IH), 7.25 (d, J = 5.0 Hz, IH), 7.29 (br s, 2H), 7.46 (dd, J = 0.8, 1.7 Hz, 
IH), 8.39 (d, J = 5.0 Hz, IH), 8.48 (s, IH). 

[#^M'14] 

N- [4- (2-:7y/w) - 5 -3— K9^ry'— 2— r/H -o-xr^ k (-fb-a- 
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#^M7-Ir#bl^S{k'^#)g (10.0 g, 40.8 mmol) ^t°yv?> (136 mL) \^mM 
7K7^T> 4 - v^T^ ^/vr ^ y t° y (250 mg, 2.04 mmol) J; ■0^ii:-fb-<>' 

-f/V (8.05 mL, 69.4 mmol) ^^P^T. ^^fi-C 30 ^PhW# bfco KJ^^?t{-7X^:^P;^ 

@^^rn5^/V=10 : 1) -e^ftM-t-^-'^i^J: ^9. N- C5-:7^o^-4- (2-:7iJ/P) 
9^Ty— /V- 2 — r/k] -<i/XT^ K (12.0 g, 84%) ^ S-feHft:^ UT#fc„ 
iH NMR (CDCI3, 8 ppm): 6.67 (dd, J = 1.6, 3.5 Hz, IH), 7;01 (d, J = 3.5 Hz, IH), 
7.46-7.71 (m, 3H), 7.84 (d, J = 1.6 Hz, IH), 8.09-8.17 (m, 2H). 



9 2 t Wmz. UT. DMF (DWt> «9 }C 3 (26.3 g, 104 mmol) ^ffiV^, 
\\L-^mYi(Of^^'0\CXM\-^%hflfz.-^- C5-:/n^-4- (2->'y/W) ^T)/ 
— yV-2— T/V] ^^XT^ K (10.3 g, 29.6 mmol) ^<^V>^ ^ ^ J; «9 ^ISftl'^ 

(6.56 g, 56%) fi-felS^: t bT#fc. 
iH NMR (CDCI3, 8 ppm): 6.48 (dd, J = 1.8, 3.3 Hz, IH), 7.15 (d, J = 3.3 Hz, IH), 
7.42-7.65 (m, 3H), 7.45 (d, J = 1.8 Hz, IH), 7.85-7.93 (m, 2H), 10.04 (br s, IH). 
##M1 5 : 2-T^y-4- (2-:7y/V) -5- {2- ^=^)V) ^Ty^ 



^'^X^fzLB^it'MM'^ (100 mg) *D j;t>*:7/V7^— (1.99 mL, 24.0 mmol) CD?B 
^m^. 0°C-T? b y ^^/V->y/l^>^T::^ K (3.52 mL, 26.4 mmol) ^M?lX. 0°C-I? 
30^TO#bfCo Si^^^m-a-i^t- THF (20 mL) ^M'k.X. -78°C^^ l.Omol/L y ^ 
t7J>^^^^:^^/ViP-y'7^J\^(DTR¥mW. (24.0 mL, 24.0 mmol) ^MTL-. 
X 15 ^mmWX^f^o ^)^^m^m\^2-:^^JV^l^x:^;Vz^n^ K .(2.68 mL, 20.0 
mmol) (DTHF ^1^(10 mL) ^Mx.X MUX immMW^^tioK^-Wi-^m^ l.OmoyL 
v-V=7 {u-'f^M r>'^:=^!>A:7n y K (26.4 mL, 26.4 mmol) •%:M^X. mU. 

X 30 ^mmw ufco Kmm\z.m^m.i\:.r 1^^=-^ j>>ii(.mm^M^x^ mk=^=^^i^x 
tttBbfco mmm-^m^mtT>^:=.^j>^7mm^i:.x^mm-^myKxmmcW\^^ m 
7mmr^^^^^^^xnm\^fz.m. mm^WLm.yxm^\^tt.o n^fitmm^i^})-^ 

^;v-^'7J>>^x2'^Y^^:7>(— (-.=3{-i^:/ : @^^^^/v=4 : l) xmUir^^bK 
J; 19 1- (2-:7y/P') -2- {2-^'f-^^'7:t.=^;V) =y^^ / ly (3.33 g, 83%) ^ 



X@l 
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iH NMR (CDCI3, 8 ppm): 2.31 (s, 3H),'4.16 (s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, IH), 
7.15-7.21 (m, 5H), 7.59 (dd, J = 0.8, 1.8 Hz, IH) 

^^mi tmm\^\^x^ i- -2- (4-t°yv?/^) ^^yi^cDi-^ 

(3.33 g, 16.6 mmol) ^ ^il J: f9 mmit^^ o (1.62 g, 38%) ^#fCo 

16] 

2-T5:/-4- (2-:7y/^) -5- (2-:^df-y-i, 2 - v^t Kn t° y v^^-- 

□cmi 

mmmi trnmi^vx, i- (2-7y/v) -2- (4-b°yi^/i') :^^/>(Di^ 

■^^i^ WO03/35639 iZ.mm(D^m^m-:>Xnhtl^ 2 - ( 2 -:7/V^t3 fc" y 

4 — r /W) - 1 - ( 2 - :7 y /V) y ^ (6.16 g, 30.0 mmol) ^^V^§ ^1 ^ j; 

2-T^y-5- (2-:7/w;e-nfc*'y >?:/-4-'l';l') -4- (2-:7y/v) ^ 
■ry— /V (4.86 g, 62%) ^#fCo 
APCIMS m/z: [M+H1+ 262. 

JLU 1 2-T^7-5-( 2-y/]y:i-ti t° y 4 -^/V) - 4 - ( 2 

— ^y/V) ^^ryWl- (2.00 g, 7.65 mmol) Sr6mol/Lii:^ (20 mL) 

;5jpi^js^)?gT-tr 1 ^^mmwvfco MitMi^ lomovh 7km^hi- h ]) ^j>^7}<mm^MK.x 

^ t3 n : — /^=17 : 3) "Clt^i-S :Lt\C^V) nm^fh-^^ p (1.01 

g, 51%) ^n-^mi^ti.xmc. 

IH NMR (DMSO-de, 8 ppm): 5.98 (dd, J = 1.8, 6.9 Hz, IH), 6.18 (d, J = 1.8 Hz, IH), 
6.56 (dd, J = 1.7, 3.5 Hz, IH), 6.62 (d, J = 3.5 hz, IH), 7.28 (d, J = 6.9 Hz, IH), 7.42 
(br s, 2H), 7.65 (d, J = 1.7 Hz, IH), 11.44 (br s, IH).. 
APCIMS m/z: !M+H]+ 260. 
C##^J1 7] 

y -4- (.2--7]);V) -5- {2-:^^y^l, 2 - v^t t°y 

m^i 

mMmitnm^\^x. i- (2--7y/v) -2- {a-m'^^jjv) ^^^/i^cDix 

t9 (c: WO03/35639 i<imMc0^m\^^)^-oXnhfh^ 2 - (2 - ^ n fc°y -j^^^/- 5 
f/V) -1- (2-:7y/^) (13.8 g, 62.0 mmol) ^ffiV^^ ^1 j; . 
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2-T ^ y - 5 - (2-iJ^oot°y;:^^^-5 — f/u) -4-. (2 -:7y/^) ^r^— 

/V (11.6 g, 67%) ^#fc:o 

iH NMR (DMSO-de, 8 ppm): 6.52 (dd, J = 1.7, 3.5 Hz, IH), 6.57 (d, J = 3.5 Hz, IH), 
7.36 (br s, 2H), 7.50-7.52 (m, 2H), 7.80 (dd, J = 2.6, 8.3 Hz, IH), 8.37 (d, J = 2.6 Hz, 
IH). 

APCIMS m/z: [35C1M+H]+ 278, [37C1M+H]+ 280. 

xai-e#65ttfc2-r^y-5 - (2-^^120^1; v?^/- 5 — -4- (2 

-:7 y /l^) ^T-/—;V (2.22 g, 80.0 mmol) 43 J;t)?28%-^ h P Y^l/ ^(O:^ 

^ (4.63 g, 24.0 mmol) ^1, 4.-^^:^^^^^ (8mL) M^b^ 95^: 

(^uti:^;UJ>. : y—/V==9 : 1) -t?)»M-f-5 r t til J: «9 ^ 2- 

T5:7-4- (2-:7y/V') -5- (2-7« b ^^ixf p 5 -^/v) ^r>^— /V 

(1.32 g, 60%) ^#fCo 
iR NMR (DMSO-de, 8 ppm): 3.88 (s, 3H), 6.47-6.49 (m, 2H), 6.84 (d, J = 8.4 Hz, 
IH), 7.20 (br s, 2H), 7.51 (d, J = 1.2 Hz, IH), 7.66 (dd, J = 2.5, 8.6 Hz, IH), 8.16 (d, 
J = 2.5 Hz, IH). 
APCIMS m/z: tM+H]+ 274. 

X®2-T?#f3tbfc2-T^ y-4- i2--yVM -5- (2-7« h^Z^lfVi^^^ 
— 5 -4/^) ^T^^JV (1.32 g, 4.83 mmol) ^ 'k^Vo^iYjYMW (4mL) ^f^^ (4 

mL) (Dm.^m\^wm\^. ioo°c-e2B#r^»Lfco mkM\'^\^ri^ov\.7Ym\\L^v^) 

!>A7K^I^Sr*Bx.T't'fPb. ^ffttJUf^@#:^?^5lbfcio nhf\.fz.mW-^'y')-^^^^1o 
"7 J>^^ n-^Y^y-y (iJ' ^^7i^/VA : p« ^y— /V=4 : 1) -e^tM-f^ - t J: 
«9 ^IB-ft^-g-i^ q (870mg, 70%) %#^cio 

iR NMR (DMSO-de, 8 ppm): 6.33 (d, J = 9.2 Hz, IH), 6.47-6.49 (m, 2H), 7.14 (br s, 
2H), 7.35-7.39 (m, 2H), 7.56 (dd, J = 0.8, 1.7 Hz, IH), 11.78 (br s, IH).. 
APCIMS m/z: [M+HI+ 260. 
[##^J1 8] 

2-T^y-5-(l-:i^^/V-6-;e-=3fy-l, 6-v?t: Kn t:° y i;?:/- 2 — f /V) 

-4- (2-:7y/k) ^Ti/— /V ({b-a^^ir) 
xmi 

^■T^nf-^ i^/l/X (Heterocycles) , ^24^. p.2169 (1986 i-fBftt^;^^fe(- 

t^go-c^tbtL^ 6 -^=¥y- 1 , 6 - v't Kn t;°y s;?:^- 2 
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(16.7 g, 100 mmol) ^ DMF (200 mL)' \^^M ^m:^ V P'J^ (20.7 g, 150 mmol) 

^M^Xs 1 B#rHia#UfCo ^-fb^^^/l- (le.OmL, 200inmol) 

2 (3.17 g, 16%) ^#fc„ 

jJ^'^-^zn^/V (2.25 g, 11.5 mmol) ^ozl^J?/— /V (50 mL) \Z.mM\^. 0°CXm\:.:^ 
7W v- f> A (2.56 g, 23.1 mmol) *5 J; t^TK^'fb^J^ "^B^ (2.18 g, 57.6 mmol) 

/ —7V=4Q : 1) -eft^-f-§ r ^ fe: ct . l - 6 - ( t Kn =3{^v^7« ^/V) - 

2,--^^y-l, 2-v^tKnt"'!;s^>' (1.51 g, 76%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.31 (t, J = 7.0 Hz, 3H), 4.14 (q, J = 7.0 Hz, 2H), 3.22 (t, J 

= 5.7 Hz, IH), 4.60 (d, J = 5.7 Hz, IH), 6.27 (dd, J = 1.4, 7.0 Hz, IH), 6.49 (dd, J = 

1.4, 9.2 Hz, IH), 7.27 (dd, J = 7.0, 9.2 Hz, IH). 

APCIMS m/z: [M+H]+ 154. 

urns 

X@2-r#btbfe: 1 — 6 - ( t Fn v-pi ^/v) -2-;^-=^y-l, 2- 

(1.51 g, 9.86 mmol) *5 J;tJ^ h D J^^/l^T ^ :/ (2.06 mL, 14.8 
mmol) ^^J^s:iX2}^^l^ (40 mL) Jci^^U. (fCXmt:^ ^ ^^^^^^-^^-^^ (0.920 
mL, 11.8 mmol) 0°CX 30 ^^^#bfCo ^JtM\^7i^^M7LX . ^nn^ 

^*?^T"Tr^*i-^ r ^ j; «9 s 1 -=c'f-;V- 6 - (t^ iJ' >';^/V-/iN=^/V;e-i3rv'^ 

/W) - 2 - :^=3r y - 1 , 2 - V? t K n y V (2.29 g, 100%) ^%ft.o 

iH NMR (GDCI3, 8 ppm): 1.36 (t, J = 7.5 Hz, 3H), 3.07 (s, 3H), 4.12 (q, J = 7.5 Hz, 

2H), 5.13 (s, 2H), 6.32 (dd, J = 1.5, 6.6 Hz, IH), 6.65 (dd, J = 1.5, 9.3 Hz, IH), 7.29 

(dd, J = 6.6, 9.3 Hz, IH). 

APCIMS m/z: [M+H]+ 232. 
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K n f y v?^/ (2.23 g, 9.86 mmol) ^ffl V > ^ ^ <^ J; "9 . ^MfB^l^-a'^I r (913 mg, 32%) 

iH NMR (DMSO-de, 5 ppm): 1.01 (t, J = 6.9 Hz, 3H), 3.30-3.50 (m. 2H), 6.29 (dd, J 
= 1.5, 6.9 Hz, IH), 6.43-6.49 (m, 3H), 7.39 (dd, J = 6.9, 9.0 Hz, IH), 7.44-7.46 (br s, 
2H), 7.54-7.56 (m, IH). 
APCIMS m/z: DV[-l-H]+ 288. 

mmn 9] 

;V) -4- (2-:7y/v) ^ry— /V (fb-a-^s) 

X@l 

2-T'fe^/W:7^V (3.30 g, 30.0 mmol) ^ THF (30 mL) {C^^b. -78°C^ 
-eJ^SP Ufdo l.Omol/L -^^^^ '^/Ui^-yy'fly ]}'f-^J>^(D THF (33.3 mL, 33.0 
mmol) ^^JP;tT. ^^-t? 15 ^Psl^^^bfco Rmm^m^-' 

78'C^-ef^^Pb. WO03/039451 fS4fe(D^fe-e#fe;^^5 1 -oi^/V- 6 -:^=¥y- 3 
— ( h y :7/P;#-n 7^ ^;^/^/}^^/V;:^-:3^v-) - i , 6 - v^t y (4.08 g, 

15.0 mmol) THF (5 mL) ^vt^MTL. ^?U-Tr 1.5 0#rHW# LfCo SJ^^^R^7X 

n-^h^'^':7^— (-^^^i^^- : ®^^^^/V=l : 1) -eltBi" 5 - J: «9 2 - (1 

-j^^/i/- 6 -;e-=3ry— 1 , 6 — v^t Ki^ — 3 - fc;° y ^Ti^^^^/v) — 1 - (2-y y /V) 

(1.01 g, 29%) ^#fCo 
IH NMR (CDCla, 5 ppm): 1.33 (t, J = 7.3 Hz, 3H), 4.13 (s, 2H), 4.16 (q, J = 7.3 Hz, 
2H), 6.57 (dd, J = 1.8, 3.6 Hz, IH), 6.88 (d, J = 9.6 Hz, IH), 7.21 (d, J = 9.6 Hz, IH), 
7.29 (d, J = 3.6 Hz, IH), 7.62 'd, J = 1.8 Hz, IH). 

ZC^^ 2 

m^mi tmmi^i^x. i- -2- (4-t:°ye^7v) ^^yi^(Di^ 

t^'0i<lX.miX-nhtl^2- (1 -::c^/V-6-:^s¥y- 1, 6->?t Vu\i°V^i^ 
-1- (2-:7y/V) ^^Jly (1.00 g, 4.31 mmol) ^>^V^5::^ 
J; tlfS-fli-a^i^ s (191 mg, 14 %) ^#fCo 
iH NMR (CDCI3, 8 ppm): 1.38 (t, J = 7.0 Hz, 3H), 4.20 (q, J = 7.0 Hz, 2H), 5.41 (br 
s, 2H), 6.47 (dd, J = 1.8, 3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 6.81 (d, J = 9.9 Hz, 
IH) 7.33 (d, J = 9.9 Hz, IH), 7.41 (d, J = 1.8 Hz, IH). 
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2 0] , ■ 

5- ( 1 --Y y:/nr tVl— 6 -;^^y- 1 , u ]} y - 

-4- (2-:7y/i-) ^ry"— /I- Wb-a-tit) 

y - 1 , 6 - v't Kn t° y ^■'v?V(7){-i^^5 19 (3: WO03/039451 

IB^(7);^?'i-e#6>tu§ 1 y-T^n tW- 6 -(by 77V;e-ny 

/VTjs -/vj^driy) - 1 , 6 -S^t Kn t" y (2.86 g, 10.0 mmol) ^fflV^S i 

- (2-:7y/v) - 2- ( 1 — T y^^n tvi— 6 -::e-=3ey- 1 , e-v't 
try iji^i;?^'- 3 — f/v) ni^j^yv' (96img, 39%) ^#fcio 

iH NMR (CDCI3, 8 ppm): 1.28-1.30 (m, 6H), 4.14 (s, 2H), 5.20-5.30 (m, IH), 6.56 
(dd, J = 1.8, 3.6 Hz, IH), 6.85 (d, J = 9.4 Hz, IH), 7.17 (d, J = 9.4 Hz, IH), 7.29 (d, 
J = 3.6 Hz, IH), 7.61 (d, J = 1.8 Hz, IH). 

1 1 mmi^ bT. 1 - ( 2 - :7.y /ix) - 2 - ( 4 - 1° y z^m j 
(^x@i 1 - (2-:yy/W - 2- ( 1 — Y y-T'n fcvv- e -4-=^y 

- 1 , 6 - V? t t° y 3 — i (960 mg, 3.90 mmol) ^ffiV^ 

^JClJ; (9^1tB'ffc-^ii^ t (331mg, 28%) ^#fCo 
iH NMR (CDCI3, 8 ppm): 1.36-1.39 (m, 6H), 5.27-5.36 (m, IH), 6."49 (dd, J = 1.8, 
3.3 Hz,' IH), 6.69 (dd, J = 0.8, 3.3 Hz, IH), 6.82 (d, J = 9.7 Hz, IH), 7.34 (d, J = 9.7 
Hz, IH), 7.44 (dd, J = 0.8, 1.8 Hz, IH). 
[##^•12 1] 

1 -oc^/v- 2 -;^^y- 1 , 2 -S^t Kn t°y 5 -^;v^siy^ iit^m^x) 

X@l 

4— p{ bdri>'^i/i;?/vr/V=i— (11.9 ml, 95.2 mmol) ^ DMF (150 mL) \Z. 
mmi^. O'C-^ ^bVoiiz.mih'r h y t^r a (4.15 g, 95.2 mmol) ^Mx.Xs MMrr: 1 
^# b^^do HiJ&^^-n-^^J- 6 - ^ n n ^ 3 ^^/^ (5.00 g, 31.7 mmol) (O DMF (10 mL) 
mm^M^X. sorcx 2 ^^*#bfco ^J^;:^^^^:;^ (200 mL) •^Mx.X, 4mol/L 
itm (30 mL) ^?iTU =Wtt}Ufci|a#:^^tl5li-6:i^ft£:J: <9. 6- (4-p« b^Sfv- 
-<^>?/V;^^i/) cr^n^V^ (8.15 g, 99%) ^^tfcio 

iH ISnVER (DMSO-de, 8 ppm): 3.75 (s, 3H), 5.35 (s, 2H), 6.92 (d, J = 8.6 Hz, IH), 
6.94 (d, J = 8.6 Hz, 2H), 7.40 (d, J = 8.6 Hz, 2H), 8.15 (dd, J = 2.4, 8.6 Hz, IH), 8.74 
(d, J = 2.4 Hz, IH). 

TM2 
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XMl-X:Mhtl^6- (4-?i h^^^^^-Z^^l^^^i^) =..=i'f->m (8.10 g, 31.2 
mmol) ^DMF (250 ml) l^MMl^. ^^^y&U'^A (8.64 g, 62.5 mraol) *5j;t;«3 
(3.89 mL, 62.5 mmol) ^M:tX^ MU^V immUWVfCo K^Sigf^TK 

dfi/) (3.78 g, 44 %) ^#fCo 

iH NMR (CDCla, 8 ppm): 3.81 (s, 3H), 3.91 (s, 3H), 5.37 (s, 2H), 6.78 (dd, J = 0.7, 
8.6 Hz, IH), 6.91 (d, J = 8.8 Hz, 2H), 7.39 (d, J = 8.8 Hz, 2H), 8.15 (dd, J = 2.4, 8.6 
Hz, IH), 8.84 (dd, J = 0.7, 2.4 Hz, IH). 

X5g2-e#btb§ 6 - (4-^ h^-^^l^-:^JU:t^i^) :=.r=L^ly^9-=f-7V (2.66 g, 
9:73 mmol) ^^•{jr='V^;V (10.6 mL) ^ b!) :7/^;^n®^^ (15 mL) \zMU\^. 

^?i.-e30:9-ra«#b/co Kj;s?K^i^j£T-e^iib. %hw.fz.nmz.m&mmii^n^ 

2 - t Kn t:° y 5 ;V:^>'^?>- (1.33 g, 89 %) ^#fc:o 

iH NMR (CDCI3, 5 ppm): 3.87 (s, 3H), 6.58 (dd, J = 0.7, 9.5 Hz, IH), 8.00 (dd, J = 

2.6, 9.5 Hz, IH), 8.20 (dd, J = 0.7, 2.6 Hz, IH). 

X@3-I?#btL§ 2-;^^y- 1, 2-v^t Kn 5 -p<^/^' 

(400 mg, 2.61 mmol) ^DMF (3mL) 55%7X*'ft:^ hi) 1>A (125 mg, 

2.87 mmol) ^ ^XJ^B ^ \\:,:x.=f- ;V (0.230 mL, 2.87 mmol) ^Mx.-X^ 

«#ufcio mim\z.i^-^iBx.-x. i^m^^/v-etttHufco ^mm^^^-^'&^xm^ 

^/i^— 2-:^'3{-y- 1 , 2-e^fc Knt-y i;s^v-5-:>f7/v;e<:/^p<^/v (375 mg, 
79%) ^#fc:o 

iH NMR (CDCla, 8 ppm): 1.39 (t, J =7.2 Hz, 3H), 3.86 (s, 3H), 4.03 (q, J = 7.2 Hz, 
2H), 6.53 (d, J =9.5 Hz, IH), 7.83 (dd, J = 2.6, 9.5 Hz, IH), 8.18 (d, J = 2.6 Hz, IH). 

X^5 

X^4-e#fc;rL6 1 -3i^/v-2-:^^y- 1, 2-^:^1; Knfc°y 5-:;57/W 
-miy'^yf-^iV (375 mg, 2.07mmol) ^ 7« ^ / — (1:1) (20 mL) 

\z:mm\^. 7km^tv ^^j^—7K^am (191 mg, 4.55 mmoi) ^M±x. m.m.xi^r^ 
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mWl^t'o UJ^m^ 3mol/L mm^lJnx-X^^a iff W bf^illlfrtrlt^i-?. r t i^^ 

vmrn^t-B-mu (224mg, 65%) ^m^. 

iH NMR (DMSO-de, 8 ppm): 1.21 (t, J = 7.1 Hz, 3H), 3.97 (q, J = 7.1 Hz, 2H), 6.39 
(d, J = 9.4 Hz, IH), 7.76 (dd, J= 2.5, 9.4 Hz, IH), 8.43 (d, J = 2.5 Hz, IH). 

2 2] 

2-:^^y - 1 - ( 4 - 1° y 9^/1-) -1, 2-v^t: Kot;°y v=>'-5-;^/^^' 

t Kn tf y i^>':fy/\^:^>'m- 5 -^^/U (400 mg, 2.61 mmol) X 19 ^ ^IB'fb'a'^ v 

(490mg, 82%) ^#fCo 
iR NMR (DMSO-de, 8 ppm): 5.16 (s, 2H), 6.30 (d, J = 9.2 Hz, IH), 7.15 (d, J = 5.9 
Hz, 2H), 7.89 (dd, J = 2.3, 9.2 Hz, IH), 8.15 (d, J = 2.3 Hz, IH), 8.50 (d, J = 5.9 Hz, 
2H). 

C##M2 3] 

1 -^>-v?/v- 2-:^^y- 1 , Vun'v -:^:y-4-:^/p^>m(^h^^w) 

1 2 X^hfl^^t^!^ 1 (20.4 g, 84.0 mmol) ^hV :7yl^;^-n|^^(168 mL) 
K'MMl^. T=^y—/l^ (91.1 mL, 0.840 mol) ^Mk.X. 3 ^^mW:W l^f'o R 

jtM^mj^Txmm b^ n^^ntcf^m^m^^^^^x v —r^ :itizx'o. 2 

-:t^y-l, 2-v=t t:°y >^>'-4-;^/V/j<:/^ (6.99 g, 60%) Sr6-fe@#: 

vxmtc^ 

m NMR (DMSO-de, 8 ppm): 6.51 (d, J = 6.8 Hz, IH), 6.80 (d, IH), 7.49 (d, J = 6.8 
Hz, IH). 

X3g2 

XSl't?#feti.§ 2-:e-^y-l, 2-i;?t fy i;?:/-4-;^;/V7}?>'^ (2.00 
g, 14.4 mmol) ^ DMF (29 mL) \^^M\^. ^M:^V^-^ (7.95 g, 57.6 mmol) *5 
^XJ^Mit-<:yi^Jl^ (5.13 mL, 43.2 mmol) ^I^U^X, 50°C^ 2 B#re»# bfc„ Rft^ 

^:^^iy^j>.x^mvf:i^^ mm^UBTx^^vf^o mhfx^f^mm^i^v :^ ^^vio =7 

J^i^n-^y^^y (-^d^i?-^ : @^^ai^/l.=2 : 1) xmM't'h^h\CX,'0 . 1 
-^V-v?/!/- 2 -;^^y — 1 , 2-v'fc Kn fc-y v^'V- 4 -;5&/V'jJ<i/^^i/i^/v 

(1.58 g, 34%) bT#fCo 
iH NMR (CDCI3, 8 ppm): 5.14 (s, 2H), 5.31 (s, 2H), 7.23-7.41 (m, 13H). 
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2-e#fetb/c 1 2 -;^^y- 1 , 2 -v't Kn t°y 1^1^-4-:^ 

/P^>-'^^>i^/l^ (1.08 g, 3.38 mmol) (7 mL) *Dj;t)^7k (7 mL) (D 

m^Mm^m^\^. yKmit-rvv^-^ (0.680 g, 16.9 mmoi) sr^q^-c. ^jpiim^jit 
so ^rmmwi^t^a Rjtm^7K (50 mD {^^al. io%m.m^M^x pu ^ 4.5 

^la-t? 1 mmmWl^tio WtB Ufc@#:Srltm-r'5 r {cij; (9 ^ ^IB-fb 
-a-t'w (151mg, 20%) §re#.@#:i: bT#fcJ 

iH NMR (DMSO-de, 8 ppm): 5.10 (s, 2H), 6.57 (dd, J = 1.9, 7.0 Hz, IH), 6.78 (d, J = 
1.9 Hz, IH), 7.23-7.39 (m, 5H), .7.76 (d, J = 7.0 Hz, IH). 

[##^1I2 4] 

1 -p« ^/V- 2-::e-=3{-y- 1 , 2-'i^t Ki3l;°IJi;^>'-4-;^7/V';iJ^^>'^ Wb-^^x) 
##^J 2 3 cDXm 2 *5 j;t;« 3 i l^^ic: LT. :i:>fk-<^'-^/V(Df^:b «9 (e: a i^'ffcsp^ ^/V 
^fflV^;5r ^Jc:J:!9. ##M2 3 OXmi 2 -;e-=3ry- l , 2-v^t Kn 
t° y V? 4 -;^7/V7}^^^^ (2.00 g, 14.4 mmol) J: t) ^IB^fb-a-^^ x (1.20 g, 50%) 

m NMR (CDCI3, 5 ppm): 3.55 (s, 3H), 3.89 (s, 3H), 6.64 (dd, J = 1.9 Hz, 1H),.7.19 
(d, J = 1.9 Hz, IH), 7.33 (d, J = 7.0 Hz, IH). 

m^m2 5] 

4- (2— :7y/i/) -5- (t°y v^:x- 2--f7^;^7/V/i^^:=-/p) ^ry— /v— 2 — f 

ih-^^ 1 8 6 (200 mg, 0.737 mmol) ^-J^ uu;^^^^ (15 mL) \Z.mWi 

^-^y^—/^ (179 mg, 1.11 mmol) ^m.UXl]\\^X. 'm.UX2^mW^ 
LfCo (7.5 mL) ^M'k.X. ^fftH Ufc@#:^it^-r^ - J: ^9 

^IB'fb'^^ly (I33mg, 61%) b-C#fCo 
i^n^l 2 6] 

V- h Kn • TiX:/7^ h y — (Tetrahedron Asymmetry) ^ H 12 p.l047 

(2001 m \^WM(o^^xnhn^ 2 h ^iy- 5 - (7« h =^ V7< ^/v) t:° y 

V (11.6 g, 83.5 mmol) :^^uu:^/UJ>. (160 mL) fcl^^U. X^'fk^V;^^' (14.5 

g, 167 mmol) ^Mx.x. MmMmTx i^mmwi^tio Rftm^mm\^x. mm^ 

^ : gip^^5^/k=3 : 2) -^It^i-^ ^1 ^ fZl J; . t^lE'fb^i^ z (4.32 g, 37%) ^ S 
iH NMR (CDCI3, 5 ppm): 3.96 (s, 3H), 7.31 (dd, J = 2.8, 8.7 Hz, IH), 7.97 (d, J = 
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2.8 Hz, IH), 8.44 (d, J = 8.7 Hz, IH), 9.99 (s, IH). 

m^m 2 7 ] 

2-T^y-4- (5 -T^^/V:^^^'- 2 — f/V) -5- (4-t°y v?/l/) ^^TV^— 
/V a a ) 

^/^>^v\ :7 ^ 2 — :;!7/^#>'^^5^/i--(7)-f-t:b D 5 — 7« 7 2 — :;i;/v:?J^' 
^^rc^/V (163 mg, 1.06 mmol) J; V mm^t^^ a a (80.0 mg, 30%) ^#fCo 
iH NMR (CDCI3, 8 ppm): 2.28 (s, 3H), 5,28 (br s, 2H), 6.04 (d, J = 3.2 Hz, IH), 6.53 
(d, J = 3.2 Hz, IH), 7.43 (d, J = 6.5 Hz, 2H), 8.53 (d, J = 6.2 Hz, 2H). 
[#%M2 8] 

y -4- (3 -p« V- 2 — f/V) -5 - ( 4 - t:° U v^/V) ^T^— 

/I- i^t^S^ a b ) 

vm^^^/l^ (572 mg, 3.71 mmol) j; «9 ^fB-fk^f^ a b (536 mg, 71%) ^#fCo 
iH NMR (CD3OD, 5 ppm): 1.81 is, 3H), 6.28 (d, J = 1.9 Hz, IH), 6.99 (d, J = 6.3 Hz, 
2H), 7.35 (d, J = 1.9 Hz, IH), 8.26 (d, J = 6.3 Hz, 2H). 

m^m 2 9] 

2-T5 7-4- (3-:7 3zc^/l-7 7^-2— Y/^) -5- (4-t°yv^/l-) ^Ty' 

—/I/ a c ) 

X@l 

3 — V— 2 — (1.86 g, 9.75 mmol) . 3 t^^t^m^/V (3.1 mL, 

38.8 mmol) :}a XXJ^^m^ (4.80 g, 14.7 mmol) h^h]) /l^ (50 mL) 

j3ET-eW*UfCo #e>tbfca^^i/y ;^<f/V;&vAi5^n-r (--^f-i^ : 

^/V (1.16 g, 54%) ^#fcio 

iH NMR (CDCI3, 8 ppm): 1.40 (t, J = 7.1 Hz, 3H), 4.39 (q, J = 7.1 Hz, 2H), 6.59 (d, 
J =1.8 Hz, IH), 7.49 (d, J = 1.8 Hz, IH). 

urn. 2 

iimix^%hthti3-:fn^y9i^-2-:fy/v^:ym=^'^^i^ (307 mg, 1.40 
mmol) . y ^/U7^ n (208 mg, 1.71 mmol) . v'i^ n n 1^^;^ (hV -o- h V /I- 
T^y^-^^l^) ^ V? ^J>.(ll) (60.3 mg, 0.008 mmol) *5 J; U^m.:^ ^) ^ (387 mg. 
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2.80mmol) ^t.hJl^^l^ (l3mL) t=^'^/^;ly (0.65mL).^7K (1.4mL) (D^y^ 
yv— 2 — :5^7/l//J^'>'^3z^/V (290mg, 96%) ^#fCo 

iH NMR (CDCI3, 8 ppm): 1.30 (t, J = 7.3 Hz, 3H), 4.31 (q, J = 7.3 Hz, 2H), 
6.61-6.62 (m, IH), 7.35-7.44 (m, 3H), 7.54-7.60 (m, 3H). 

IMS 

1st mMi^ UT. 3 , 4 - ^/vt" V V? vof^t? 19 {^1 4 - ^ =^/i-fc° y 

- 2 (277 mg, 1.28 mmol) ^fflV\ 2- ( 3 -:7ai^/V:77 V 
-2-'</l') -1- (4-t:°yv^/H ^d^yi^ (230mg, 75%) ^#fCo 
iH NMR (CDCls, 5 ppm): 4.20 (s, 2H), 6.71-6.72 (m, IH), 7.23 (d, J = 6.0 Hz, 2H), 
7.37-7.44 (m, 3H), 7.61-7.65 (m, 3H), 8.54 (d, J = 6.0Hz, 2H). 

1 t UT. 1- (2-7y/V) - 2- (4-t°y v^y^) y 

^^yv (292 mg, 0.850 mmol) ^ffiV^, tlfB-fl^'^^i a c (22.5 mg, 8%) ^#fCc, 
iH NMR (CD3OD, 8 ppm): 5.47 (br s, 2H), 6.64 (d, J = 1.9 Hz, IH), 6.84 (d, J = 6.2 
Hz, 2H), 7.11-7.22 (m, 5H), 7.51 (d, J = 1.9 Hz, IH), 8.28 (d, J = 5.9 Hz, 2H). 

mnms 0] 

2 -T 5:7-5 - (4-t:°y v^/V) - 4- [3-(4-t:°y >'9>-2 -4/1^1 

^T-/—;\^ ({b^i^a d) 

X@l 

#%^J2 ^(0:£Ml'^%h^fz.Z-'fri=e'y'7^-y—2—-^A^'^^^W=^^l'^ (296 
mg, 1.35 mmol) ^ 4 - ( ^ y -n-^^/V;:?. Vc^^/V) tf y i^^- (550 mg, 1.51 mmol) 
^i^xy-'T Vy^:^ ( b y :7rc:n/V*c;^7^ ^^)/-«9i^lJ^A (0) (157 mg, 0.136 mmol) 

^THF (10 mL) \z.mm\^. nwMwr'^ ^^WiW^\^f^. m.)^^mi-c-7y\\Lri^^ 

:7^— (-^:3^i?->- : 1^31^/^=2 : 3) -eWMi" ^ r ^31 J: "9 . 3- (4-t:*'yi^ 
/V) y y 2 (133 mg, 45%) ^#fCo 

iH NMR (CDCla, 8 ppm): 1.33 (t, J = 7.2 Hz, 3H), 4.34 (q, J = 7.2 Hz, 2H), 6.66 (d, 
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J = 1.8 Hz, IH), 7.51 (d, J = 6.2 Hz, 2H), 7.63 (d, J = 1.8 Hz, IH), 8.66 (d, J = 6.2 
Hz, 2H). 

^^ffiV^, :7^>'-2-y^7/V/^^>'m^^7KZ){-^:b'9(3:X@l-e#6>;rbfc3- (4-t° ■ 
y v'/V') -7^7 1^-2 -iJlVi^l^W.^'f'}^ (133 mg, 0.612 mmol) j; «9 ^lE-fb^^) a 
d (35.3 mg, 18%) ^#fCo 

iH NMR (CDCls, 5 ppm): 5.21 (br s, 2H), 6.69 (d, J = 1.9 Hz, IH), 6.87 (d, J = 6.1 
Hz, 2H), 7.18-7.21 (m, 2H), 7.55 (d, J = 1.9 Hz, IH), 8.36 (d, J = 6.1 Hz, 2H), 8.43 
(d, J = 6.1 Hz, 2H). 

[#:#M3 1] 

2-T5/-4- {3-y])7^) -5- (4-t°yv'/V) ^T^— /l^ ('fb-a-^ a e ) 

1 3 i: mm^ UT. 3 , 4 - v?7« ^/vfc" y vo-f-tt? <9 (c: 4 - 7< ^/vt" y V? 

^/SrffiV^, 3-:7^V-2-:3^;/V'Sj^'>'^^^/l- (502 mg, 3.58 mmol) a;t)^IB^Ii'^ 
ma e (216 mg, 25%) ^t#fCo 

iH NMR (CDsOD, 5 ppm): 6.38 (d, J= 2.8 Hz, IH), 7.36 (d, J = 6.3 Hz, 2H), 7.50 
(dd, J = 2,3, 2.8 Hz, IH), 7.67 (d, J = 2.3 Hz, IH), 8.41 (d, J = 6.3 Hz, 2H). 

3 2] 

N- [5-:7"^o^-4- (3-:7y/v) y^—zi^- 2 --Y/^] ^-g^ tert 

Ut^ma f ) ■ 
g, 8.82 mmol) ^ffiV^S r i J; (9 2 -T 5; 7 - 5 n^- 4 - (3-:7y/lx) ^ 

T-/—;v^ntco 8 1 mm\^ bT> 2 -r ^ / - 5 -r/n^- 4 - ( 2 y 

/V) ^Ti/— /K7:>ftt?9{c2-T^/-5-yn^-4- (3-:7y/v) ^ry*— /V 

J; «9 ^IB'Tb-a-^ a f (845 mg, 28%) ^#fCo ' 

iH NMR (CDCI3, 8 ppm): 1.54 (s, 9H), 6.97 (dd, J = 0.9, 1.7. Hz, IH), 7.46 (dd, J = 
1.7, 1.7 Hz, IH), 8.07 (0.9, 1.7 Hz, IH). 

mmm n ' 

nm^i:^. ^(Dm]^'!!}^h'^j:^mm^mM'r^o it^mi (40g). %m (286.8g) 

^XXJ^m^^m^ (60 g) ::tb}e:fc Fn'^ix^^n fcVvir/vn— y?>(Dl0%7K 

mm (120 g) ^ij\}x.^o :i(Du^m^'Bm^^^m-^Vs mmivx^m^^^fc^^. 
mm^nmmmMLti-^. ::i^{z.^Trv:ym-^^^^--y^^ (1.2 g) ^Mx.xm^ 

#8mm(D;|=^^^iofctT^;^ ,(*7XI±^R'M5M) -e^T^^ffoT. ^^IJ (l^fc 
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it^mi 20 mg 

%W 143.4 mg 

t Kn-^v^>^n tVHr/l^n— ;^ 6 mg 

y^y^T]) l^m-^^^i^^J^^ 0.6 mg 



200 mg 

[M^J^J2] 

^^j iih-^ms 6) 

^t^ms G (40 g) ^fflv\ mmmi tmm\cvx^ ^la^^o (i^fcfc:«9^tt^ 

5>20mgSr-^^-r^) Sr#^c 

'fb-a-i^ 8 6 20 mg 

fim 143.4 mg 

30 mg 

t K n v-:/ n fcV^-fe/V n — 6 mg 

:^TT V >-@g-^^^^v^'>i» 0.6 mg 

200 mg 

ut^m9 9) 

h V !>i>.7K^I^«r^^JPbTpH^6{3:|iSLfc#.?iMffl^@7K-T?^»^1000mL^i- 



'fb^^I 9 9 2 mg 

D— -^V:=^h— /V 10 mg 

2.00 mL 
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ft (D .m m 



1. -^^a) 




(CH2)n 



(I) 



n 0~3 (Di 



Rim 



R5 *5 J: t;? R6 }i in— ^ fc tt^ o T . 

em*>b< mm 

em^>b<f*#« 
@mfeb<f±^« 
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-COR8 [^41, 

emti b < (i#gm<^T y -/k 
fim^> b< «#gm6osi^^ii*^£. 
b< fi:#N«m(^sgii^m;^T/v:3?-7v, 

R9 43 j; tJ? RIO }^ m— :^ fzMmfi:. o Ts 
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fimt> b < f^#gm(^T 7/v=^/K 
sm^b b< fi^mi^(Dsi#5s:^m#£. 
b< «^Nem<z)^«itm^£. 

b< }i#«m<^MT/V'^/K 

b< (:i#gm<^iSaT/V=3f-^/V. 

b < (4#«i^coT y —/I'. 

b< {i#S^cDT^/^=3r/K 

sm^i b< f*#smc^^#^«*#«s 

^Ife-T) ^^i-] ^iSb. 
R3 *5 J; tJ? 114 1^ — fj: o T . 

emti b< fi#^»mojg^r/v^c=;/K 
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b< ft#mm<^^#:^m^^T/v^/v. 

MMh b < l-i0mM<DiS.mT/V^:=^/V, 

U^h b < m^mM(omkr /v:)j y /V, 
b< tt^Ngm'7)'fg|5^T7^=i^^>. 

b < mm^(Dr y -/v, 
b< mm^<7)mn^mmmm. 

-ORIS i^^i, 
R15 (t7j<:^M^. 
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R2 i-±mM'hV<i~^^WM<D 6 -:^^y- 1 , 6 -i^^t U 3 — f /l^-C 

5. Rz^sg^^j b< it.^mM(DT V — /v-efc;5ft^(Z)|5ia 1~3 ov^-m:^^^:|B 
ico T7=V ^> A2A ^^#:^t^^Jo 



7. R2;aS-COR8 (^"^^ RSf^ttitBif f^^-efeS) -^^foSlf^OfSia 1~3 COV^ 
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/i^.smii b< «^smoHgii^^^^s*fc«sm^ b< (*#^«m(^3§=#:^itm# 

10. R8 -t^m.^^ b < «#eife(^T y —;v^ b < {*#«m<^ig^^is*^ 

11. R3;5S7X^ig-^-e$)^W3^tco'f5ia 1~10 (D\^-T^t)A'C%Wu(DTf/ i^l^ A2A 

12. R3 ;aS^Sg^T/V^7V^fcf^T97V=3r/V-e&;5ff ^Of£IS 1~10 (^V^-f ;^L;?>^{cl 

13. R4^S-cORi2 (^i::!^, R12 {^tfjfg ^ (^1^-^^ ;5 ) "Cfc § W^c^fSH 11 ^ fc 
12 |B«fe(DT7"V v-^ A2A^^#:t$^^iJo 

14. R4:;5S-cORi2a Ri2afig^^ L< fi#g^©i£7^r/l-=3r/v, 

m%mnm. g^^^ b< (i#M^o5§=«ifi^#x. ernt. b< 

(D^H 11 ^ Tcifi 12 WM.(DTJ'y ^yiy A^^mm^^M. 

15. R3 43J:t>*R4;eiS|lI— •^fcf^^T'^oT^CORia (^43, R12 f^tulB t IH^t?*) 

16. n 0 -efc "9 ^ Ri /O^gm^j b < (*#Ngm<^^i^^«e <b^l oO^i^ig^^^ 

5 X> . R2 ^S-COR8a (^CfJ, R8a f^g^^ b < f^^gmCO 

mmmmn'^^m-r) •v^^mi^<Dmm i ib^ot^^v ^^^^^ A^A^m^^m^i 

17. Ri ^Sg^^ b< «^g^0D:7 y /VT?fe5it^(7)tg|S 16 lEicCOTT^V 
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m^(Dmm i~io *3j;-o* le-is (D\,^-rtiM^mm.(DTv'/ i^i^ A2A^mi$^i^^Mo 

20. R3;6S7X3gJF.^-cfeDs R^idMSf^T/V^/V. T7/l-=¥/l-^^c«^#MI^S 
T/v^/i/-T?fe^lt^iZ)t5ig 1~10*? J;tJ^^16~18cDV^-ftb;?)^(i::|Eic(^T-rV v-^^AaA 

21. R3*5j;tJ?R4;5S|W|— ^fc(«/.eoTgm^5b<(*#gmo|S^T/l'=3e/K g 
•t?fc6ff^(Dt£|lI 1~10*5 j;t;«16~18 (DV^-ftb;0^tctBg^(7)TxV v/i/A2ASM*t^ 

22. m^(Dmm 1~21 (DV^-m;0>^c:lB^O^Ty-/^■f|^#:^fc^i^(^mll^ 

24. 5s::(iA) 




(lA) 
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-C0R12A {^tp^ Ri2Af^ftffaRi2 

g^t> b< {:i#gm<^fMT/V=ar-/i.^ 

g^t> b< «#g^(D->:^7 nT/^=3r/K 
gmtj b < «#g|fe<Z)T y — /K 
em ^5 b <• J*#gi^<D T ^ /V^/K 

em^>b<}*#^«m<^)^#:^itm3s^ (fcfcb. 2--7y7v^i^<). 
■ «m^>b<f^#^«m<^ii^^m*^r/v^/K , 

b< f*^«i^C^#;^mmmT/v=¥/k. 

-COR? (^'1='. -R^immtmm-TTh^) 

26. n 0 -e&6ft^(7)®ffl 24 ^fcfi 25 |S*fe(D5^T>^— /^fl^^^fcifi-^cZ) 

27. R2A^sg^t b < m^m.^(D\mi.r;ve^/v^ g^^ b < (i#g^f7)T y 

gmt> b< f:i#gm(7)ig^^s:isis#s, gm^i b< {*#gm(D^#:^igmits. gm 

/i-^/ctt-COR8 (^t:!^. BP\±mmtmmx^^) -^^fc^M^^tSH 24-26 (T^v^-T 

28. R2A;aSg^^ b < S#gi^(^T y >-/V-C$?§ff ^(75|^H 24~26 C7:)V^-f tL;^!^ 



29. R2A:dsgm^. b< {*#gm«^5is^=ii^#s^f-f^em^ b< (t^^emt^^ 
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30. R2A^S-COR8 {^^^ R^l^mmtrnm-^h^} -CfoSlt^OtSH 24~26 

33. R8 b < tt^smc^T p — /i^. gm^> b < 

34. R3A;5.S;^^J^^-T?feSit*0^ffl 24~33 (DV^-f tb^=»(2:|B^(^^Tl/~/V^ 

35. R3A;eiSfg;^XT/V'=¥/^^fc(^T^/V=^/^-t?feSff 3ftO|5H 24~33 (D^^-ftl-^^ 

36. R3A;0S-CORi2A (^dp^ Ri2Af^fff|B^|^^-^fe5) -T?$?§st^(D*5H 24~ 

37. R12A ^SgJ^^ u < i^0mM<Di&mT/V^/]^. WMh b < (i#e^COffi;^r 

b< «^gm©Ty/i-=3r/v-, b< «#^emose^.5s:itm^K. b 

38. R12 ^s^^^i, b < it.^mM(Di&m.r/v^j]^. m^-h b < f:i#^«m<z>ffi;&T/v 
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39. ^(IB) 



^*b. 

Sr^b. 




1A 



(IB) 
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40. RiA^s^^^ b < mm^(Dy y /u-T:h^mM(Dmm 39 iBgco^r y —/^ 

41. n 0 -T:^^m^(Dmm 39 40 |E«t<D^Ty-/l-^^^^:rc(i-e(^ 

43. R3B ^^jk^mi^-^'h^m^coMm 39—42 (Dv^-m:^^-tfl4fe(7)^Ty— /vfi 

45. ftJ^c^tSH 24—44 (D\^^irth:^^zmmco^Ty^—/i^m^m^'^TM-^(DmM^ 

46. it^o^H 24—44 (D\^^'rM^iz:mmco^ry—/ummi$^-^fM^(Dmm^ 

47. m-^<Dmm 24-44 (Dv>-f tD^^ra^o^^-r 

48. If ^CDISH 24—44 cDV^Ti^;^)^cfBi^505^Ty— /Vil^f*^:^c{i-^O^S^ 

49. If ^OiSIS 24—44 OV^-f ti;?i^}-tBicCO^Ty— /P-BI^#:^fc(*^comil^ 
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50. — ^^(I) 
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